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WOMEN AND K-12 SCIENCE ANL
MATHEMATICS EDUCATION

TUESDAY, JUNE 28, 1994

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,
SUBCOMMITTEE ON ENERGY,
Washington, D.C.

The subcommittee met, pursuant to call, at 1:30 p.m. in Room
2325, Rayburn House Office Building, Hon. Marilyn Lloyd [chair-
man of the subcommittee] presiding.

Mrs. LLOYD. Good afternoon, ladies and gentlemen. The sub-
committee will come to order.

Without objection, and I don’t think there is anyone here to ob-
ject, I would ask unanimous consent that today’s proceedings be
covered by the media.

As most of you know, this hearing is the second in a series of
hearings to be held bmhis subcommittee on the subject of “Women
in Science and in Technology.”

The focus of today's hearing is on the issues of gender bias in
precollege science and mathematics education.

Our first hearing was on May 12th and it focused on career op-
tions for women in science and engineering. It was based on_the
data that although women comprise 45 percent of the U.S.
workforce they account for only 16 percent of employed scientists
and sbout 18 percent of the employed engineers.

But today’s hearings get back to the roots of the problem, to the
reason why there are so few women in our technical workforce. The
root of the problem can be traced all the way back to kindergarten
and through the precollege education process, and that is why we
are here today to focus on this issue.

We do have reasons that we are certainly going to consider
today, research findings, and I do ask unanimous consent that my
statement, my complete statement be made a part of the record.

{The prepared statements of Mrs. Lloyd and Ms. Eshoo follow:]




THE HONORABLE MARILYN LLOYD
OPENING STATEMENT
"WOMEN AND K-12 SCIENCE AN MATHEMATICS EDUCATION"
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Good afternoon. The Subcommittee will come to order. [ would like to ask unanimous
consent that today's proceedings be covered by the media. Without objection, so ordered.

This hearing is the second in a series of hearings to be held by the Subcommittee on the
subject of Women in Science and Technology. The focus of today's hearing is on issues of
gende: bias in pre-college science and mathematics education.

Our first hearing, on May 12th, focused on Career Options for Women in Science and
Engineering, and was based on the data that, although women comprise 45% of the U.S.
workforce, they account for only 16% of employed scientists and engineers.

Today's hearing gets back to the roots of the problem -- to the reasons why there are so
few women in our technicai woriforce. The roct of this problem can be traced all the way back
to kindergarten aid throughout the pre-college education process, and that is why we are here
today -- to focus on this issue.

Here are some of the research findings that will be discussed by our witnesses today:

Teachers call on boys twice as often as they call on girls in math and science
classes.

When teachers call on boys. they tend to ask them how they got an answer or
challenge them to find the correct answer. Girls tend to simply be praised if they
get the right answer or corrected if they have the wrong answecr.

In coeducational group activities, boys tend to be the ones to tun the equipment,
leaving girls to record data or write up the results. One study found that by third
grade, 51% of boys and 37% of girls had used microscopes. .

Seventh grade boys and girls performed cqually well in math and science classes,
but girls consistently underestimated their abilities. Girls tend to lose confidence
in their abilities before any differences are measured in terms of achievement.

In elementary school, 31 % of girls belicve that they are good at math; by middle
school that number drops to 18%.
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The same percentage of girls and boys can be found in math classes vp to the
level of calculus: calculus is taken by 7.6% of boys and 4.7% of girls.

Of those students who have taken both physics and calculus in high school, 64%
of the boys and only 19% of the girls plan to major in science or engineering in
college.

These gender issues in our elementary and middle schools stand at the entrance to a
school-workforce pipeline that is losing women at every step along the way. Given these
research findings, it should come as no surprise that women receive only 30% of bachelor's
degrees in science and engineering fields, account for only 16% of employed scientists and
engineers. and make up only 7% of tcnured faculty in scientific fields. We are losing girls at
every step along the way, and we can't allow this to continue.

When we shortchange our girls, we are compromising one-half of the human potential
of our nation. The United States needs a technically literate, well-educated work force to ensure
our economic development. The job market has fewer and fewer decently paid openings for the
unskilled. Job seekers need skills in science, mathematics, and technology -- subjects girls are
still being told are not suitable for them.

The first panel of wilnesses at today’s hearing will present the most recent data on the
achievement, participation. and treatment of girls in math and science classes at the elementary

and secondary school levels. and then use this data as a basis to suggest ways to improve our
educational system. The witnesses will be Susan McGee Baxley, Ph.D., Executive Director of
the Center for Research on Women at Wellesley College in Massachusetts, and Jane Butler
Kahle, Ph.D., Condit Professor of Science Education at Miami University, and Chair of the
Congressxonally mandated National Science Foundation (NSF) Committee on Equal
Opportunities in Science and Engineering. Dr. Bailey served as the project director and
principal author of the 1992 report, "How Schools Shortchange Girls -- A Study of Major
Finding on Girls and Education”, a report prepared under contract from the American
Association of University Women Educational Foundation to review all the available research
on the subject of girls in school. Dr. Kahle has edited two books on the subject of women in
science and technology: Double Dilemma: Minorities and Women in Science Education and
Women in Science: A View from the Field.

The second panel of witnesses will focus on strategies and programs to increase gender
equity, including both programs to provide incrcased math and science exposure directly to
female students and strategies to prov i« training to teachers. parents, and guidance counselors.
Witnesses on this panel will include Shirley Malcom. Ph.D., Head of the Directorate for
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Education and Human Resources Program at the American Association for the Advancement of
Science (AAAS), who will speak about the program "Girls and Science: Linkages for the
Future,” run by AAAS in cooperation with the Girl Scouts; Richard E. Stephens, Director of
the Office of University and Science Education Program at the U.S. Department of Energy
(DOE), who will discuss precollege science education programs funded by DOE; Jane Stutsman,
Ph.D.. Deputy Assistant Director of the Directorate of Education and Human Resources at NSF,
who will discuss precollege science programs funded by NSF; Stacy Kass, the Director of
Careers and Life Planning at Girls, Incorporated, who will testify about that group's program,
"Operation SMART;" and Dr. Rebecca Failor, Past President of the Math/Science Network,
who will discuss the "Expanding Your Horizons" Program, a program to encourage the
participation of young women in mathematics and science.




Testimony of Anna G. Eshoo
before the House Energy Subcommittee

June 28, 1994

*Thank you, Chairwoman Lloyd. I am pleased
to be part of today’s subcommittee hearing on
the status of science and math education for

young women.

*This is the second in a two-part hearing on the

role of women in science. Although not a
member of the Energy Subcommittee, I have a
special interest in this issue and thank
Chairwoman Lloyd for her invitation to join

these proceedings.




eI also want to welcome the distinguished
members of the panels appearing before us
today. It is rare to have six women testifying
together before a Congressional committee. It
is rarer still to have them testify on science and
technology issues. I appreciate all of you
appearing today and look forward to hearing
your comments. You are all pioneers and you

should be acknowledged as such.

*Gender equity is a problem plaguing America’s
science and mathematic infrastructure.

Although making up 50% of the workforce,
women constitute only 16% of employed
scientists and 8% of employed engineers in the

U.S.



oThe bias against women in scienc= begins
early. Studies show that math and science
teachers offer more attentior. to young men than
young women. Young girls are not encouraged
and not provided with adequate assistance.
Studies show that as a result, many young

women fall behind in their homework and

achieve lower grades. As confirmed by recent

reports, a lack of preparation and proficiency in
mathematics is the single most important barrier

keeping women from careers in engineering.

oThe results of this system are predictable.
Female students who receive less encouragement
and less experience exert lower academic self-
esteem and are less likely to pursue careers in

math and science.




*This system must change. Our young women

need a new formula for success, not an old
formula for failure. They need te hear again
and again that they can and should aspire to
careers in science, and we in the Congress must

help make their dreams come true.

oIf, as a nation, we choose to pass over reforms
which could provide young women opportunities
in science and mathematics, we run the risk of
losing one-half of our human potential and
Jeopardize the future competitiveness of our

nation.
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o] look forward to the testimony of the panelists

today. And again, I thank you all for your

important work. You are all profiles of
tremendous success and you are our traii-blazers

in your critical professions.
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Mrs. LLOYD. But [ am excited about our witnesses today because
they will present the most recent data on the achievement, partici-
pation and treatment of girls in math and science classes at the el-
ementary and secondary school levels.

Our first panel includes Dr. Susan McGee Bailey, Executive Di-
rector of the Center for Research on Women at Wellesley College
in Massachusetts; Dr. Jane Butler Kahle, Professor of Science Edu-
cation at Miami University, and she is chair of the congressionally
mandated NSF Committee on Equal Opportunities in Science and
Engineering.

We will welcore our second panel after we hear from these dis-
tinguished ladies. Ladies, you may summarize as you wish and
your entire statement will be made a part of the record. Thank you
so much for being here.

Dr. Bailey, will you be our lead witness?

STATEMENTS OF SUSAN McGEE BAILEY, Ph.D., EXECUTIVE DI-
RECTOR, CENTER FOR RESEARCH ON WOMEN, WELLESLEY
COLLEGE, WELLESLEY, MASSACHUSETTS; AND JANE BUT-
LER KAHLE, Ph.D., CONDIT PROFESSOR OF SCIENCE EDU.-
CATION, MIAMI UNIVERSITY, OXFORD, OHIO

Ms. BAILEY. Madam Chair, thank you for the invitation to speak
befere the subcommittee today. I believe we are probably all in
total agreement that we need in this era of technological advances,
environmental crises and economic uncertainties a sound and solid
education in math and science for all our students.

There are particular problems for girls and women in the
sciences, and it is those issues that I will talk about today.

When we were putting the finishing touches on the report “How
Schools Shortchange Girls,” two and a half years ago, I remember
feeling a sense of deja vu because we were definitely able to note
progress and positive gains in that report. And for that report we
reviewed over 1300 research studies, journal articles and books on
the participation, the achievement and the treatment of girls and
boys in schools.

But we still found a persistent set of inequities and stubborn in-
equalities, and this was 20 years after the passage of Title IX of
the Education Amendments of 1972. Sv we can take hope from the
progress that has been made by women and men who have pushed
so hard for changes, but we still have a long way to go.

And there are two points that I would like to make before I begin
a specific discussion of math and science that I think set the con-
text in terms of our elementary and secondary school system.

One of the things that we did was to review 35 of the major re-
ports on education reform. We started with “A-Nation at Risk” in
1983 and we finished with "An Unfinished Agenda: A New Vision
for Child Development and Education,” which was published in
1991.

We were looking for recommendations, data, and discussion of
girls in education reform. We found almost nothing. Only one re-
port made a specific mention of Title IX and that notable lack of
attention to full and genuine equality for girls and women in the

remaining 34 reports wasn't a very auspicious beginning for our
work.

14 BESTCOPY AVAILABLE
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We also looked at data on the representation of women in posi-
tions of educational leadership, and in chart 1, that we will put up
here on the overhead, we can see that women are far from equally
represented among school principals and superintendents, even
though elementary and secondary education is widely considered a
woman'’s profession.

In 1992, women held 85 percent of all elementary school teaching
positions and 55 percent of all high school faculty positions. I don’t
believe that men are any less interested in the education of girls
than women are in the education of boys. People who enter teach-
ing enter because they care about children. But I believe that we
have to consider the subtle messages that such a sex division in
leadership in education sends to students.

With this context in mind, I will talk briefly about math and
science. I believe that nowhere, with the possible exception of
sports, are the gains girls and women have made as clear as in the
area of elementary and secondary school mathematics. That is the
good news.

The problems remain but there is real progress. But we still have
these frustrating and persistent barriers in careers in the physical
sciences and engineering for women. If we look at the data in
terms of where women are and where girls are in math and science
at the elementary school it is important to note at the beginning
that there is very little information that allows us to look at racial,
ethnic group, sex and socioeconomic status at the same time. So we
can talk about and compare girls and boys in each of those groups,
but we cannot compare across gioups, and we need more data.

So, the data that I am talking about today is limited in the sense
that it doesn’t allow a full comparison. There are still wide gaps
in math and science achievement between white students and stu-
dents of color, between lower socioeconomic students and higher so-
cioeconomic students.

But the good news, the gender gap in math has definitely de-
creased. But, and there is always a “but,” there are still gaps and
they have to do with the more academically select and higher cog-
nitive levels. That when you move to that level you find that there
is a widening gap between girls and boys.

Sex differences in tests of spatial skiils are also declining, and
one large study found that girls and boys gained equally from in-
struction in spatial visualization skills despite initial differences fa-
voring boys. I think it is very important to note this progress be-
cause I think it puts to rest what I think was a jeurnalistic inven-
tion that there was some sort of math gene.

Genes don't change that fast. If we can make this much progress
in 10 or 20 years, we can clearly see that the effort that we put
into this matters, that it does make a difference, that obviously the
majority of girls are as capable as the majority of boys. What they
need and deserve is encouragement and opportunity.

I think most of the improvement in math is due to math course-
taking patterns. Girls and boys are taking roughly equal numbers
of math courses. But, and the same old “but” again, it is up to cal-

culus. When you look at calculus, more boys are taking calculus
than are girls.

~

1 k
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When you look at science course-taking patterns, you also see
that girls simply are not enrolled in physics, so that what is hap-
pening is that girls are leaving high school less well prepared for
careers in the physical sciences and engineering than are boys.
They haven’t taken the courses.

Even when they have taken courses—and I am going to skip here
and not use my second chart because I know our time is short. I
am going to talk about the fact that even when students have
taken courses in math, in science, in physics, in calculus, and you
ask them about their career plans—and this wouid be the fourth
chart—you see that less than 20 percent of the girls are seriously
considering a career in science and engineering, but over two-thirds
of the boys are.

Why these differences? Why are girls not taking the courses?
Why are they not thinking about these things?

I think that one of the things that it is important to remember
is that as girls and boys grow they have different experiences in
science. We reported on how girls—how schools shortchanged girls.
That girls are more apt to be exposed to biology-related activities
and less apt to engage in mechanical and electrical activities, mir-
roring a course-taking pattern in the sciences that finds girls tak-
ing more biology courses but less of the advanced chemistry and
not very much of the physics.

Furthermore, there are research studies that reveal a tendency,
beginning at the preschool level, for schools to choose classroom ze-
tivities that will appeal to buys’ interests and to select presentation
formats in v/hich boys excel or are encouraged more than are giris.

For example, when researchers looked at lecture versus labora-
tory classes they found that in lecture classes teachers asked males
academically related questions about 80 percent more often than
they questioned females. The patterns were more tnixed in labora-
tory classes, but in most of our science courses today in high school
we find that lectures are the more common form of instruction.

Another study of science classes found that when teachers need-
ed assistance in carrying out a demonstration 79 percent of the
demonstrations were carried out by boys. Science classrooms are
often dominated—

Mrs. LLoYD. Did the girls keep the records?

Ms. BAWLEY. The girls keep the records. Yes, I guess that would
be the usual role.

I believe that science classrooms are dominated often by boys be-
cause they have more extensive out-of-school experience and famili-
arity with things. But I think we also have to look at the research
that indicates that classrooms are more apt to be dominated by
00ys because boys often tend to dominate classrooms in general.

After the report came out, Garry Trudeau did a series of comic
strips, and in one of them a mother is putting her daughter to bed
and she asks her daughter, “How was school?” And she says,
“Okay, except I never get to say anything.”

The mother is very worried about this. She said, “What do you
mean?” And she said, “Well, the teacher just calls on the boys.”

So, the mother thinks about it and she says, “Well, I better go
into school and have a little talk with her.” And there is a slight

16




pause and then a horrified look on the daughter’s face, and she
says, “Oh, more, she will never call on you. Send daddy.”

And I believe that the evidence is quite clear. Research studies
done in a variety of settings by different research teams cver the
last 20 years all indicate that on average and in most classrooms
boys get more of a teacher’s time and attention than girls do.

Now, most teachers, and as a former teacher I fall intc this
group, will tell you that that is because boys demand more atten-
tion. But it is more than that.

Part of the problem is traditional assumptions that we all hold
about sex roles and appropriate roles for girls and boys. We all
know girls are listening. We all know they are taking the notes. We
all know that they will do a good job at the end of the year and
get a good grade, so there is nothing to worry about.

But, if we expect girls to be active participants in the sciences,
in business and in politics, we have to encourage and expect them
to do more than be good listeners. And furthermore, I think that
if we value listening skills, and I think we do, then it is definitely
unfair not to provide more opportunities for boys to listen. And I
think that is something that we need to worry about in our class-
rooms.

I think another issue is that we need to think about the ways
boys treat girls in schools. I don’t think that is a factor that can
any longer be overlooked or joked away when we look at factors af-
fecting girls’ participation and achievement in school.

Sexual harassment is, unfortunately, all too alive and well in our
Nation’s schools and it is preventing girls frcm full participation in
educational programs. I believe that when we ignore sexist behav-
ior in our schools we prepare students for it in the workplace.

We send a terrible message to both girls and boys. The message
to girls You need to get used to this. The message to boys, This
is how real men behave. And th. are messages that are demean-
ing and insulting to women and to men, and they feed exaggerated
sex role stereotypes.

And to get to the bottom of the issue of why we don’t have more
women in the physical sciences and engineering, I think that sex
role stereotypes and expectations that go along with that play a
very significant role.

One of the things that I think we need to do tc address the prob-
lem is to find ways to break some of the sex role stereotypes and
expectations to bring people into the classroom to show both girls
and boys that women as well as men can be scientists. That people
of different racial and ethnic groups as well as just white men can
be scientists.

I think we need to look at our textbooks. We have made a lot of
progress in textbooks, but textbooks still send a message that this
is what we consider the appropriate role and the appropriate job
and the appropriate career for girls and boys. Even the newest
textbooks aren’t terrific, and not all schools can buy the newest
textbooks. And some of these same stereotypes are also being
played out in the software and the computer games that kids are

playing today. They all play into this same gender stereotyping and
sex role stereotyping.
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We looked before at the positions of leadership in education,
principals and superintendents. But T think it is interesting to look
at the number of teachers and the sex of the teachers who are
teaching math. That is the last overhead that I have.

And here again it plays out. We find more men, even though, as
you remember, I stated that men were in the minority in terms of
teaching positions in elementary and secondary education, in gen-
eral they are in the majority of those who are teaching in our
science and mathematics classrooms. And, of course, it is a vicious
cycle, and we have to intervene at some point. But that again feeds
into the stereotype of what girls should study and do, what boys
should study and do.

And I think that I should end at this point. As you know from
my testimony, written testimony, I have several other charts and
lots more statistics. But everyone can read that or we can talk
about it later.

[The prepured statement of Ms. Bailey follows:]
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Madam Chair, thank you for your invitation to speak before the Subcommittee

taday on a topic I believe is crucial to our national future. In an ers of rapid

technological advances, environmental crises and economic uncertainties, an excellent
education, including education in the sciences and mathematics, for ol our studeats, boys
and girls from every socio-~conomic level and all racial, ethnic and cultural backgrounds
is critical. We have a long way to go to achieve this goal and the particular educativnal
problems confronting girls and women in the sciences are one of the barriers to progross.
It is these issues I will address today.

\ .

When we werc putting the finishing touches on the report How Schools

Shortchange Girls two and a half years ago I remember fecling a sense of deja vu.
While we dcfinitely were able to note progress and positive gains in that report which N

reviewed over 1300 research reports, journal articles and books on the participation,
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achievement and treatment of girls and boys in schools, the overall picture was one of
persistent inequities and stubborn inequalities for girls and boys in sur nation’s
clementary and secondary schools. This was almost 20 years after the passage of Tide
1X of the Education Amendmen:s of 1972 which forbids discrimination on the basis of
sex in educational programs receiving federal funds. Coe minute I took hope from the
clear difference made by women and men who pushed hard for changes and the next I”

was discouraged by the long way we still have to go.

Before turning specifically to the data on mathematics and science, there are two
pieces of more general information that may help to set the context for our discussion,
As we began work for the AAUW Educational Foundation on the status of girls in US,
public elementary and seconuary schools we reviewed 35 of the major natioral reporuv
on education reform starting with A Nation at Risk in 1983 and concluding with
Unfinished Agenda: A New Vision for Child Development and Education published in
1991. We were louking for recommendations, data and discussion of girls in schools.
We found almost nothing. Only one of the 35 reports we reviewed made a specific
mention of Title IX. Barriers to Exceilence: Qur Children ut Risk (1985) called for
wreater attention to equal educational opportunities for girls and young women as part of
the reform und restructuring of America's schools. The notable lack of attention to full
and genuine educational equity for girls and women in the remaininig 34 reports wus not

an auspicious beginning for our work. ’
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Chart 1

Schooi Superintendents
and Principals (1990)

95.2%
Total Male

L. e

72.3%
Total Male

217 %
Total Female

[——

48%
Total Female

Superintendents

Graph excludea states that do not report data by sex and race.
Source: Women and Minorities in School Administration:
Facts and Figures 1989-90. American Auocl_ation of School Administrators.
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1 do not believe that men are uny less interested In the education of girls than

women are in the education of boys. Most people who enter teaching do so because
they care rbout children. But I do believe that we must consider the subtlc messages

such = marked sex ¢ vision in leadership sends to students. The ahsence of sex and

gender equity considerations as we think about the restructuring of education cannot

continue.! Gender equity must be a basic ingredient in every phase of our education
reform efforts. So far this has pot been the case.

With this context in mind, I will move now to & more specific focus on

mathemaltics and science.

No where, with the passible exception of sports, are the gains girls and women
have made s clear as in the ares of elementary und secondary school mathematics.
Problems of course remain, but there is real progress. And no where do the barriers
appear to be 3o frustratingly persistent us in careers in the physical sciences and
engineering for women. For decades we have discussed the necessity, both in terms of
stralegic national economic and security needs as well as on the basis of equity and

fairness, to open up career opportunities for women in science and engineering. Today

! “The terms sex and gender wre often used interchangzably. In this paper sex is used
when referring to individuais as biologically female or male, and gender when also ,
relerring to differing sets of expectations and limitations imposed on peaple simply
because they are female or male.
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S. Bailey
45% of our national labor force is female but still only 16% of the scientists and 8% of

the engineers are female.

What I would like to do this afternoon is review some of the research on the

achievement, participation and treatme. « of girls at the elementary and secondary level

in science and math, talk Driefly about data that indicates how young girls view science-

and then focus on some steps we can take to address the problems at an early stage.

Work at the university level to retain women in science courses and engineering

programs is critically important but it is not sufficient.

As I discuss this daa you wili note the lack of information on various groups of
girls. One of the most difficult probiems we ran into as we worked on How Schools
Shorichange Girls was the absence of duta that looked at sex, race/ethnicity and socio-
cconomic (SES) class simultaneously. One can compare students on these individual
variables but very few studies allow three-way or cven two-way comparisons. Assuming
all girls are the same is no better than assuming all students are the same; we need much
more attention 1o sex and race/ethnicity and class in our educational research and

reporting efforts. Obvivusly all arc factors affecting participation in the sciences.

The overall g¢p in science and math achievement between white students and

students of color remains very large. African American and hispanic students are almost

[€)
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twice as likely to be in remedial math classes as are white students, and low SES
students are more than twice as likely as high SES students to be in remedial math,
Furthermore, the National Center for Education Statistics reports that S0% of high
income students take algebra and advanced mathematics classes, but that only 2896 of
middle income students und 15% of low income students are in these classes, What wot .
need to look at with purticular care is how girls are fairing compared to boys in these

groups but the data are extremely sparse.

Let'’s look first at the good news. Sex differences in mathematics achievement tre
small and declining. Recent meta-analyses have found only small differences in female‘::-'._
and male performunce in mathematics. Furthermore, meta-gnalyses compuring recent c'
research with studies done in the 1970’s indicate a significant decline in sex differencas '

(Friedman, 1989; Hyde, Fennema & Lamon, 1990).

But, and unfortunately there is always & but...sex differences in mathematles do
exist. They are related to the age of the sample, how academically selective it is, and
which cognitive level the test is tapping. For example, no sex dilferences were found in
the problem-solving ubility of elementary-and middle-schoot girls und boys, but moderate
to small differences fuvoring males emerged in high school (Mullis, 1991).
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Larger differences are found at the higher academic and cognitive levels. One
study revealed that nearly all differences in math performance between girls and boys at

ages eleven and fifteen could be accounted for by differences among those scoring in the

top 10-20 percent, with boys more often in the top-scoring groups (Stockard & Wood, .

1984). Here the most recent news is very unsettling for the only place where the matht
"gender gap” is widening is among top scoring students in §th grade. Furthermore, wtnhi.-
sex differences on the SAT-Math have decreased, they are still large.
~

Sex differences in tests of spatial skills are also declining. One large study found..
that girls and boys gained equally from instruction in spatial-visualization skills, despite *
initial differences favoring boys (Linn & Hyde, 1989). These dramatic improvements .,,-
over time are strong evidence that the <o called "math gene” is a figment of 2 journau;gs
imagination. Gene's don’t change in a decade or two but education and societal :
expectations can and do. The majority of girls are obviously as capable as the majority ™

of boys in these areas. They need, and deserve, encouragement and opportunity.

Much of the improv.ment that has been made may wcll be due to course taking
patterns in mathemalics. Sex differences in math-course participation are small, oceur
only in higher-level courses, and appear to be stable. The National Science Board found

that approximately the same percentages of females and males took the sume math
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courses — up to calculus, which was taken by 7.6 percent of the boys but only 4.7 percent

of the girls.

The news in science is not as encouraging. Sex differences in science achievement

are not decreasing and may be increasing. The National Assessment of Educational

Progress (NAEP) tracks science performance. Its results indicate that for nine- and
thirteen-year-olds, sex differences in achievement increased between 1978 and 1986, dne
1o the combination of a lag in performance for females and significant increases in thé
performance of males. According to the NAEP, sex differences in science achievement
are larger for seventeen-year-olds, and these differences have not changed since 1978. -
‘The areas of largest male advantuge are physics, chemistry, earth sclence, and space -

sciences.

In addition, sex differences exist at various levels of achicvement. In fact, gender
differences favoring hoys are increasing in science achievement at 4th, 8th and 12th grade
for top students. There appears to be a particular problem nationally at the eighth grade
level where, as 1 mentioned a moment ago, the differences amorng top students are

increasing in math as well as in science (see Chart 2).
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Chart 2

The Science Achievement Gender Gap
(Top Students)

123

Age of Students

Data from the National Assessment of Educational Progress.
Chart developed by Patricia Campbell
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What about course taking in science? Sex differences in the number of science
courses students take are small. However, the patem of course-iaking differs, with girls
being more apt to take advanced biology aad boys heing more apt to take physics and

advanced chemistry.

Approximately the seine numbers of females and males take Biology ! and
Chemistry T but more males take physics. The Council of Chief State School Officers’
survey reports that 60 percent of the students enrolled in first-year high school physics
are male and that 70 percent of second-year physics students are male. The evidence is
clear: girls are leaving high school less well prepared for careers in the hard sciences and
cngineering. They simply are not taking calculus and physics courses {3 the sume exteat

as are their male classmates.

How are these achievement and participation patterns reflected in cureer plans?

Sex differences show up in career plans as well. High school girls, even those with
exceptional academic preparation in math and science, are choosing math/science

careers in disproportionately low numbers (sce Charts 3 and 4).
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Career Plans of Students Taking tive SAT |

# 17.8

Women and Minorities in Science and Engineering (Washington, D&
National Science Foundation {1990), p. 14).
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Chart 4

College Plans of High School Seniors
" Teking Physice and Caloulus

Females Males

Plan to major in science or engineering

T. Dick and 5. Rallls, "Factors and Influences on High School Students’ Career Cholces,"
Joumnal of Research in Mathematics Education (1991)
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Between the 197¢°s and 1980’s there were important increases in the numbers of
girls and waiian interested in matk related cureers. In 1972 boys were 68 times more
apt to be interested in engineering, (.19 of the girls and 6.8% of the boys). By 1980 this
had been reduced to boys being 4.5 times more likely than girls to be interested in
engineering (1.9% of girls to 8.5% of boys). However, between 1980 and 1990 the
percent of high school senior girls interested in engineering decregsed from 1.9% to
1.4% while the percent of high school senior boys interested in engineering stayed about

the sume (8.5% to 8.6%; see¢ Chart 5).

14




Percent 12th Graders Interested In Engineering

1972

Data from the National Science Foundation,
Chart developed by Patricia Campbell

ERI

PAFullToxt Provided by ERIC




Q

ERIC

PAFullToxt Provided by ERIC

S. Bailey

The Pathways for Women in Science Project sponsored by the Sloan Foundation
at the Center for Research on Women is following young women as they enter Wellesley
College 10 better understand their decisions to pursue, or not to pursue, science. Results
from the first yeur indicate that very few students declared a science major if they had
not already developed an interest in high school. Furthermore, support for pursuing

science from multiple sources is very important for young women.

Other research indicates girls who do go on into scientific fields after high school
report that the encouragement provided by their teachers is important. One study
reported that girls who went on to study engineering telt that teachers encouraged them;
unfortunately they also felt that their guidance counselors discouraged them (Campbell

& Metz, 1987).

What is going on that can help us account for these differences? As they grow,
girls and boys have different science experiences. We reported in How Schools
Shortchange Girls that girls are more apt to be exposed to biology-related activities and
less apt to engage in mechanical and electrical activities. One study found that by third

grade, 51 percent of hoys and 37 percent of girls had used microscopes, while by

cieventh grade 49 percent of males and 17 percent of females had used an electricity

meter (Mullis & Jenkins, 1990). Another study reports eighth-grade boys have been

86-175 0 ~ 95 ~ 2
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found to use more science instruments in class, particularly physical-science tools, such as

power supplies (Zimmer & Bennett, 1987).

Although nine-year old girls express interest in many science activities, they do not

do as many as * ays. This sex difference continues through ages thirteen and seventeen
and is paralleled by an increasingly negative view of science, science classes, and science.
careers on the part of girls (Zimmer & Bennett, 1987). Girls simply do not see science

as something girls do.

Rescarch studies reveal a tendency beginning at the preschool level for schools to
choose classroom activities that will appeal to boys interests and to select presentation
formats in which boys excel or are encouruged more than are girls. For example, when
researchers looked at lecture versus laboratory classes, they found that in lecture classes
teachers asked males academically related questions about 80 percent more often than
they questioned femalcs- the pattcrns were mixed in laboratory classes (Baker, 1986).

However, in science courses, lecture classes remain more common than laboratory

classes.

Furthermore, a study of science classes found that when teachers needed
assistance in carrying out a demonstration 79 pereent of the demonstrations were carried

out by boys (Tobin & Garnett, 1987). Science classrooms arc often dominated by boys !
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in part because boys have more extensive out of school familiarity and experience with

the subject matter. They are also more apt 10 be dominated by boys because boys are

often more apt to dominate in classrooms regardless of the subject matter!

After the report on girls in schools was released, Garry Trudeau did a series of
comic strips. My favorite is one in which g mother is putting her daughter to bed and

asks her how school is going. The daughter replies that it's OK but she never gets to say

anything. Her mother is shocked, "What do you mean?” she usks. “Wel), the teacher just

calls on the boys," her daughter replies. The mother thinks for a moment and then says,
*Well, maybe 1 should go in to school and talk with the teacher about this." Her

daughter responds, "Oh, Mom, she’ll never call on you, send Daddy!"

Research studies done in various settings by several different research teams over
the past 20 years all indicate that, on average, in most classrooms, boys get more of
teachers time and attention than do girls. Most teachers, and I am one of them, will tell
you that this is usually because boys demand more attention, but boys’ demands are not
the only explunation. Our traditional assumptions about appropriate gender roles play a
part as well. After all, we know the girls are listening and taking notes as girls arc
supposed to, they'll get a good grade, there’s nothing to worry about. But if we expect
girls to be active parlicipants in the sciences, politics and business, they need to be

cxpected and encouraged 0 do more thun be good listeners. And if we value listening '
{
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skills. as we do and should. then how unfair not to provide more opportunities for boys

to practice listening!

The way boys treat girls in school is another factor that can no longer be
uverlooked or "joked-away" when considering factors affecting girls’ participation and
achievement in school. Sexual harassment is, unfortunately, alive and well in our
nation’s schools and it is preventing girls from full participation in educational programs,
When we ignore sexist behavior in our schools we prepare studemts for it in the
workplace. We send a terrible messagc to both girls and hoys: girls, you need to get
used to this; bays, this is how "real men” behave. These messages are demeaning to

women and to men and they feed exaggerated gender role stereatypes.

Gender stereotyping influences whether girls persist in mathematics. Data from

the National Assessment of Educational Progress indicate that girls who reject traditional

gender roles have higher muth achie.ement than girls who hold more stereotyped

expectations. Moreover, girls in adve~  math classes tend 1o be the girls who do not
see math as a "male” subject (Armstrong, 1985). A longitudinal study that tested
students at sixih, eighth. tenth. and twelfth grades found that for girls a view of math as
“male" was negatively correlated with math achievement at cach grade level (Tartre &

Fennema, 1991).
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Furthermore, females, more than males, seem to doubt their confidence in math.

The Educational Testing Service reports that sex differences in perceptions of being good
at math increase with age. Third-yrade girls and boys think they are good in math in

about the same percentages (64 percent versus 66 percent); by seventh grade, 57 percent
of the girls agree, compared to 64 percent of the boys; by cleventh grade the gap widens
10 48 percent of girls versus 60 percent of boys. In a classic study, rescarchers Elizabeth

Fennema and Julia Sherman found a strong correlation between math achievement and

confidence. Their rescarch revealed a drop in both girls’ math confidence and their

achievement in the middle-school years. The drop in confidence preceded a decline in

achievement.

Females and males abandon math and science for different reasons. Males who
drop out of math and science tend to do so because of a lack of competence - they
cannot do the work; many females who drop out do so even though they can do the work

-- they just don't think they can, they aren’t sure enough (Leder, 1990, AAUW, 1990).

Concern about the difficulty or competitiveness of the field can ulso be an issue.
Campbell and Metz (1987) found that the perceived competitiveness of engincering was
seen by girls us a major barrier to women entering the ficld. This finding is supported by
research that shows girls who see themselves as highly competitive are more interested in

taking math and scu.nce courses than other girls. For boys, the degree of !
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competitiveness is not related to interest in taking math and science (MacCorquodale

1984).

What can we do?
Changing the public images of physics and chemistry to reflect the diversity of
these fields and the way they tie in to our everyday lives can provide more girls with the
"inside information” that daughters of scientists appear to get. (At the moment the best
predictor of whether a girl will pursue science appears to be whether she has a parent

who is a scientist!) Meeting, getting to know, and working with scientists also reduces

girls, with more real-life experiences with science and scientists may make a big

difference.

the negative and intimidating stereotypes abcut the field. Providing students, especially
At this point it is interesting 10 look at the percentages of male and female
teachers in U.S. public high schools. As Chart 6 indicates, public schoo! teachers are |
. |
roughly 50/50 male and female. The sexes are not equally represented in the teaching
. . . \
ranks in our science and mathematics classrooms, however. Men outnumber women by |

a significant margin. Once again, adult role models can send a subtle, if unintended,

message.
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Chart 6

GENDER OF MATHEMATICS AND SCIENCE TEACHERS
(40 STATES)

80 W MALE
BB FEMALE

MATHEMATICS  BIOLOGY CHEMISTRY PHYSICS ~ ALLPUBLIC
HIGH SCHOOL
TEAGHERS

go;:rca: State Departments of Educalion, Dala on Public Schools, Fall 1989; N. Caroling,
all 1988.

g%un’cw Chis/ Stale School Officavs, Slale Education Assessmant Centar, Washinglon,

Source: Stave Indicators of Science and Mathemaiics Education. (Washington, DC:
Council of Chief State Schoot Officers, 1993) p. 14.
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There are a number of teaching strategies that can promote more gender-
equitable learning envirunments. Research indicates that science teachers who were
successful in encouraging girls, shure several strategies. These included using more than
one textbook, eliminating sexist language und showing fairness In their treatment and

expectations of both girls and boys (Kahle, 1985).

Textbooks are a key element. They send powerful messages to students. They
signal to students what is and is not appropriate for girls and boys, for members of
various racial/ethnic and cultural groups. Progress has been made, but students of both
sexes are still exposed to gender stereotyping in too many of the materials they study in
schook; the textbooks (not all schools buy the very newest), the videos, the computer

software (Huff & Cooper, 1987).

There is evidence that if pupils begin working un an activity with Lttle

introduction from the teacher, everyone has access to the same experience. Discussion

that follows after all students have completed an activity encourages more participation

by girls. In un extensive multi-state study, researchers found that in geometry classes
where the structure was changed so that students read the beok and did problems first
and then had classroom discussion of the topic, girls outperformed boys in two of five
tests and scored equally in the other three. Cirls in the experimental class reversed the

general trend of boys' dominance on applications, coordinates and proof taking while

2
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they remained on par with boys on visualizations in three dimensions and
transfon.cations. In traditional classes where topics werte introduced by Jecture first and
then students read the book and did the prablems, small gender dlfferences favoring

boys remained (Flores, 1990).

Schools can learn much from out-of-school programs that encourage girls in math
and science. Girls are not required to take special out-of-school programs. Designers of
successful out-of-school math and science programs have learned how to get girls to
attend and, mare important, how to keep them interested 5o that they will keep on
attending. We need to continue and expand programs like those developed by Girls,
Incorporated and the Girl Scouts. These offer unique opportunities for girls to learn
together to avercome stereotypes. Whal's more, such programs also act as laboratories
for developing effective technigues to keep girls involved in math and science. We can’t

rely on these programs alone, however. Compured to the school system, they can reach

only small numbers of girls for relatively short periods of time. Since all girls go to

schoo! and go for many years, we must focus most of our effort there, incorporating

successful out-of-school techniques within our schoals and classrooms,
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Mrs. LLOYD. We are all taken by your testimony. I think we
could sit here and listen to you all afternoon. But in fairness to our
other witness, I will call on Dr. Kahle at this tim=.

Ms. KAHLE. Thank you, Madam Chairman and members of the
subcommittee for this opportunity tc testify.

A review of science and mathematics education for girls, particu-
larly for girls of color, is severely restricted by the type and number
of individual studies as well as by the nature of the analyses that
are available in national data sets. Available data are seldom
disaggregated by race, ethnicity and sex, or by socioceconomic level
and sex.

In fact, if my testimony leads to only one outcome, many of my
colleagues and I hope that it will be a congressional directive to the
National Center for Educational Statistics to require that National
Assessment of Fducational Progress (NAEP) data be reported by
sex within each racial/ethnic group.

Although I am acutely aware that different factors affect Appa-
lachian girls in Tennessee, Chicano girls in Texas, Asian American
girls in California, the data are not analyzed in ways that allow
specific targeted studies that can lead to change.

During the seventies and mid-eighties Federally funded projects
addressed the different interest in achievement levels in science
and math for girls and boys. However, partly due to changes in
funding priorities in the mid-1980s many of those programs as well
as the gains made by girls and women have leveled or declined.

For example, between 1982 and 1986 the percentage of girls en-
rolled in high school precalculus and calculus declined from 45 per-
cent to 39 percent. The number of college women electing computer
science majors and engineering majors peaked in 1984 and has de-
clined since then. Between 1970 and 1986 the gender gap between
13-year-old girls and boys—favoring boys—in NAEP, science pro-
ficiency scores doubled.

Girls and boys are treated differently in school. Differences in
classroom interaction patterns in math and science are consistent:
more frequent interactions with boys, fewer challenging questions
to girls, fewer opportunities for girls to manipulate equipment, and
many examples and exemplars related to masculine activity.

It has been estimated that on the whole teachers spend 44 per-
cent of their time with girls and 56 percent of their time with boys
resulting in 1800 hours, more hours of teacher instructional time
over 12 years of schooling for boys, and the differences begin early.

Neither kindergarten boys nor girls can define science. But even
without that knowledge Pat Campbell reports that more boys than
girls reply they want to be scientists, that they are good in science
and that they have done science. As early as fourth grade girls
show a preference for biological topics while boys, many of whom
have had, as Susan mentioned, these important out-of-school activi-
ties with mechanical and electrical equipment, choose topics in
physical science.

en science curricula is based on either girls’ expressed inter-
cst or in teacher interest they severely limit girls’ educations in
science, eventually resulting with 15 percent of girls enrolled in
high school physics while 25 percent of our boys do physics.

i
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As a group, teachers hold stronger sex role stereotypes and views
about the appropriateness of specific science activities for girls and
boys than students do. Most elementary teachers are women who

have chosen elementary education in college partly to avoid rigor-
" ous science anda mathematics courses.

A recent report of the National Research Council describes the
woeful lack of adequate preparation in science, usually 6 to 9 un-
dergraduate hours, and to a lesser extent in mathematics, for ele-
mentary teachers. Initiatives such as that of the Holmes Group
consortium that require degrees in a discipline-based major for per-
spective teachers have acerbated the situation, for most choose ma-
jors—sociology, psychology, English literature—that have even
t("lewer required courses in science and math than teaching majors

0.

Interviews of parents—over 5,000 parents, actually—in Michigan
revealed the effect of parental stereotypes on children’s choice of
math classes as well as on their opportunities for out-of-school
science activities.

However, math is still considered a basic by both parents and
teachers, and because of that boys and girls value mathematics and
have positive attitudes about the study of math. According to
NAEP surveys, there is little or no decline in girls’ or boys’ percep-
tion of the value of a career in math or the usefulness of math be-
tween the ages of 9 and 17, and Eccles’ work at the University of
Michigan shows a positive relationship between perceived value
and usefulness of a subject and student enrollment and achieve-
ment in that subject.

In the last two decades the positive attitudes of girls about the
value and usefulness of math have affected the course selections,
eliminating sex differences in everything but precalculus and cal-
culus. Hewever, and this is the bad news, NAEP surveys of science
have shown that girls’ attitudes about and interest in science begin
to decline about grade 7.

For example, two-thirds of fourth grade girls and boys reply that
what they learn in science class is useful in everyday life. However,
boys retain that positive attitude throughout high school, while
girls’ perceptions of the utility of science drop precipitously.

A longitudinal study of American youth explains why girls and
boys choose not to study mathematics or science during their senior
year—the key year—of high school, and the effects of both attitude
differences as well as sex bias counseling are evident. Although the
same two reasons “do not like” and “advise not to take” are the
most commonly selected by boys and girls, 10 percent more girls
than boys choose those reasons.

Although not disaggregated by sex, NAEP data on surveys of
science since 1976 have found that minority children hold much
more positive attitudes about science than white children do. Fur-
thermore, the findings of several independent researchers suggest
that coursework experiences have significant positive effects on the
math and science performance of ethnic or racial minorities. How-
ever, in two decades we have not found a systematic way to relate
positive attitudes to enrollment.

Sex based differences in attitudes and interest as well as in con-
fidence and achievement levels in school math and science vary

(i v




among several racial groups. For example, my work and that of
James Campbell and Diane Pollard suggests that white females
hold much more sex role stereotyped views about themselves and
science than do either Asian or African American girls.

Early programs designed to intervene in a girl’s choice not to
study math and science were originally funded by the Women’s
Educational Equity Act for the U.S. Department of Education or by
the Education, and now the Education and Human Resource, Di-
rectorate of the National Science Foundation.

But most projects addressed differences between boys and girls,
and most were based on a deficit model. That is, changes were
needed in girls’ attitudes, interest and confidence to make them
more like boys. Some of the most successful projects—Equals, Fam-
ily Math, Family Science—were begun at the Lawrence Hall of
Science but have since become national programs. Others have in-
volved private groups such as the Girl Scouts and Girls, Incor-
porated. Although individual girls seem to derive immediate bene-
fits from such programs, there have been few long-term studies of
persistent gains.

We know what works for girls, and boys, who traditionally have
not shown an interest in science and math. In 1985 I described
strategies of high school biology teachers that increased the num-
ber of girls, including minority girls, who continue to study high
school science and major in science in college. They included the in-
creased use of laboratories and discussions, teacher involvement in
education and career counseling, inquiry, creative, and basic skill
activities, and field trips as well as other out-of-school activities.

Similar work has been done in mathematics. Eccles’ work sug-
gests that the increased use of cooperative, hands-on, practical
problem-solving activities improves mathematics instruction for
girls and minority students. A decade of studies reveal that teach-
ers—in the case I am reporting on they were all male—who partici-
pate in equity education improved rural girls’ attitudes about and
motivation in science.

Small learning groups, often thought to be a panacea, are only
effective with girls in science and math if teachers monitor those
groups for cooperation. Content-based activities that develop spa-
tial relationships eliminate the sex difference between girls and
boys’ scores in one semester.

Sex role stereotype behaviors, attitudes and expectations are
changed by effective equity education in undergraduate teacher
education programs. A prime example is at the University of
Northern Colorado. Programs for practicing teachers that include
both content and equity can change teacher expectations and be-
haviors as well as classroom instruction in science and math.
Miami University and Cincinnati have a prime example there.

Furthermore, the proportion of girls who continue to study ad-
vanced mathematics and science is increased when teachers do spe-
cific compensatory activity. They have to make up the difference
that the children bring to school.

Federal support of projects designed to increase the numbers of
girls and women in science and mathematics or to analyze and al-
leviate differences between the sexes has been at best idiosyncratic.
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Public interest and support varies in relation to supply and de-
mand factors, including the availability of foreign inale scientists.
Program initiatives supported by Democratic administrations fall
away under Republican ones and vice versa. Considering that girls
and women are over 51 percent of our population, the only constant
has been inadequate funding.

Although most Federal agencies do not have programs targeted
for girls and women, the National Science Foundation does. Re-
cently, it has revised and repackaged those programs to provide a
more coordinated approach. Yet the dollars. allocated for women’s
programs are still far fewer than those allotted to minority pro-
grams.

The NSF initiatives for under-represented minorities provide co-
herent long-term funding of multi-institutional and regional

rojects, while the programs for girls and women are limited in
ength, scope and budget.

We have moved beyond the deficit model to identify specific types
of instruction and specific kinds of science and math classrooms
that benefit girls and minority boys. This information needs to be
compiled and widely disseminated to both prospective and practic-
in%teachers.

rograms need to be monitored for persistent, not immediate
gain. Critical entry points and transitions for girls need to be stud-
ied so that appropriate and effective counseling occurs. And school
reform, especially in math and science must address transforming,
not reproducing, the sex-role stereotypes that students and teach-
ers bring to school.

Hungary led all other nations in the Second International Asso-
ciation for the Evaluation of Educational Achievement in Science—
that is the IEA study—because its girls, unlike those of all other
nations, scored as well as its boys. We cannot reach Goal Four un-
less the deficiencies in science and math education of girls are ad-
dressed and alleviated.

And I thank you very much for this opportunity to testify. I will
be pleased to respond tc your questions.

[The prepared statement of Ms. Kahle follows:]
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Thank you Madam Chairman and membera of the Subcommittee for providing the opportunity
for me to testify concerning the entrance, retention, and success of girls and women in
science, mathematics, and engineering. My remarks are based on the findings of large
national databases, of individual research studies, and of two decades of my regearch group’s
work with students and teachers.

Introduction

A review of science and mathematics education for girls, particularly girls of color, is severely
restricted by the type and number of individual studies as well as by the nature of the analyses
that are available on national data sets. Available data are seldom disaggregated by
race/ethnicity and sex or by economic level and sex. In fact, if my testimony leads to only one
outcome, many of my colleagues and I hope that it will be a Congressional directive to the
National Center for Educational Statistics to require that National A t of Educational
Progress (NAEP) data be reported by sex within each racial/ethnic group. Although I am
acutely aware that different factors affect Appalachian girls in Tennessee, Chicano girls in
Texas, and Asian American. girls in California, the data are not analyzed in ways that allow
specific, targeted ytudies that can lead to change.

During the 19708 and early 1980s, federally funded projects addressed the different interest and
achievement levels in science and mathematics of girls and boys. However, partly due to
changes in funding priorities in the mid-1980s, many of those programs as well as the gains
made by girls and women have leveled or declined. For example,

* between 1982 and 1986, the percentage of girls enrolled in high school pre-calculus and
calculus declined from 45% to 39%;

the number of college women electing computer science and engineering majors peaked
in 1984 and since then has declined;

between 1970 and 1986, the gap between 13-year-old girls and boys (favoring boys) in
science proficiency acores has doubled;

in 1993, boys won three out of every four scholarshi s (352 boys and 84 girls) awarded to
encourage study in science, space, and technology by the National Academy for Science,
Space, and Technology;

among our mathematically gifted youth, 12% more boys than girls anticipate a college
science, engineering and mathematics (SEM) major, and 22% more boys than girls
subsequently enroll in one.

Today, my remarks focus on three areas: first, gex-role socialization, both in-and out-of-
school, that suggests that mathematics and science are masculine activities; second, results of

i
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research studies and intervention programs for students and their teachers; and third, federal
funding priorities, particularly at the National Science Foundation.

Brief Review of Schoal Science and Mathematics

A general description of science and mathematics clasaes--from kindergarten through high
school physics--suggests that girls and boys, on the whole, have very different experiences.
The nature of thoge experiences is strongly influenced by the sex-role stereotypes that teachers
may hold, that many children bring to school, and that many parents wittingly or unwittingly
foster at home. Furthermore, because achools are social institutions, they reinforce behaviors,
interests, and occupations that are considered appropriate for females and males. Differences
in classroom interaction patterns in math and science tend to be consistent; i.e., more frequent
interactions with boys, fewer challenging questions posed to girls, fewer opportunities for girls
to use nranipulatives or equipment, and mor? examples and exemplars related to masculine
activities. It has been estimated that, on average, teachers spend 44% of their time with girls
and 56% with boys, resulting in approximately 1800 more hours of teacher instructional time
over 12 years of schooling for boys.

Pat Campbell's interviews of kindergarten children three weeks after they enter school
suggest that girls and boys bring to school different ideas about science. At that age, neither
boys nor girls can define acience, but--even without that knowledge--more boys than girls reply
that they want to be scientists, that they are good in science, and that they have done science.
The importance of those attitudes is reflected in the hypothesis that sex differences in course
taking patterns are established as early as kindergarten.

As early as fourth grade, girls show a preference for biological topics, whilo boys, many of
whom have had out-of-school experiences with mechanical and electrical activities, choose
topics in the physical sciences. Furthermore, girls base their selections on what they should
knouw, while boys sclect science topics on the basis of what they want to know. When sdence
curricula are based on either girls’ expressed interests--or on teacher interest--they severely
limit girls’ education in science, eventually resulting in only 15% of girls enrolling in physics,
comgared to 25% of boys.

The role of teachers in influencing students’ perceptions about and confidence in doing
mathematics and science is evident. As a group, teachers hold stronger sex-role stereotyped
views about the appropriateness of specific science activities for girls and boys than students
do The work of Jacquelynne Eccles’ group in mathematics at the University of Michigan as
well as that of my group in science has shown a relationship between teachers’ expectations of
girls and of boys and student attitudes and hehaviors in math and science classes.
Furthermore, most elementary teachers are women who may have chosen elementary
education as their college major partly to avoid rigorous science and mathematics classes. A
recent roport of the National Research Council describes the woeful lack of adequate
preparation in acience (usually 6 to 9 undergraduate credits) and, to a lesser extent, in
raathematics of elementary teachers. Initiatives such as that of the Holmes Group
Consortium that require degrees in a discipline-based major for prospective teachers have
acerbated the problem; for moat choose majora (sociology, psychology, English) that have even
fewer required courses in math and science than teaching majors do.

Attitudes affect enrollmsents as students proceed through achool, and sex differences in the
gpc of mathematicas courses chosen begin to occur in grades eight and nine. Enrollment in
gebra and, especially, geometry is critical. Interviews of over 5000 parerts in Michigan
reveal the effect of parental stereotypes on students’ choice of math classcs as well as on their
opportunities for out-of-school activities. For example, parent perceptions affect girls' and
boys’ own perceptions of their ability and determins parent interactions with daughters and
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sons. Those differences result in more mechanical games and computers bought for, and
played with, sons than daughters.

Perhaps because mathematics is considered a basic subject by both parents and teachers, both
girls and boys value and have positive attitudes about the study of math. According to surveys
by the National Assessment of Educational Progress (NAEP), there is little, or no, decline in
girls’ perceptions of the value of a career in math or in the usejulness of math between ages 9
and 17. Over 70% of 13-and 17-year-old girls and boys consistently expreas positive attitudes
about the usefulness of math for solving everyday problems. Furthermore, 66% of fourth grade
girls and boys think that almost all people use mathematics in their jobs. Studies at the
University of Michigan show a positive relationship between perceived value and ugefulness of
a subject and student enrollment and achievement in that subject. In the last two decades, the
positive attitudes of girls about the value and usefulness of mathematics has affected their
course gelections, eliminating sex differences in all courses except pre-calculus and calculus.

However, NAEP surveys of aciencs have shown that girls’ attitudes about and interest in
science begin to decline around grade seven. For example, two-thirds of fourth grade girls and
boys respond that what they learn in science classes is useful in everyday life. However, boys
retain their positive attitudes through senior high school, while girls’ perceptions of the utility
of science fall by 11%. The same is true of students’ responses concerning an interest in a
career in science. Seventh grade boys and girls respond the same, but girls' responses fall
below those of boys by the eleventh grade. This deterioration in attitudes is reflected in girls'
enrollments in optional, high school science courses. A longitudinal study of American youth
explains why girls and boys choose not to study mathematics or science during their senior
year in high school, and the effects of both attitudes and sex-biased counseling are evident.
Although the same two reasons Do not like and Advised not to take are most ccmmonly

selectad by girls and boys, approximately 10% more girls than boys select those reasons for both
math and science.

Although not disaggregated by sex, NAEP surveys of science since 1976 have found that
minority children hold more positive attitudes about science than white students do. For
example, from seventh grade through genior high achool, both Hispanic and African
American children value the usefulness of what they learn in science classes more than white
children do. In addition, in comparison with white children, higher numbers of seventh
grade Hispanic and African American children expect to work in science-related fields aa
adults. Likewise, more Hispanic and African American than white students believe that what
they learn in science classes is useful. Although the findings of several independent studies
suggest that coursework experiences have significant, positive effects on the math and acience
performance levels of racial/ethnic minorities, a systematic way to relate positive attitudes to
enrollments has not been found.

Although based on limited information, sex-based differences in attitudes and interests as well
as in confidence and achievement levels in school mathematics and science vary among
several racial groups. For example, my work as well as that of James Campbell and Diane
Pollard suggests that white fomales hold more sex-role stereotyped views of themseives and of
science than do either African or Asian American females. Studies of Hispanic students find
that for both females and rales a strong, positive attitudo about one's own sex role correlates

with grades in science and mathematics. A study of Native American children indicates that

bOgl' out-of-achool opportunities and sex-role stereotyped course selections disadvantage
auve amcencan giuio in COMpuwr awtnuo.
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Interventicns that Work

Early programs, designed to intervene in a girl's choice not to study math and science, were
funded by the Women's Educational Equity Act (US Department of Education) or by the
Education and Human Resource Directorate of the National Science Foundation. Most
projects addressed differences between boys and girls, and most were based on a deficient
model; that is, charges were needed in girls’ attitudes, interests, and confidence levels to
make them similar to those of boys. Some of the most successful, such as EQUALS, FAMILY
MATH, FAMILY SCIENCE, begun at the Lawrence Hall of Science, bave become national
programs. Others involved private groups such as the Girls Scouts o Girls, Inc. Although
individual girls seem to derive immediate benefits from such orograr.s, there have been no
long-term studies of persistent gains. Furthermore, it has becoi.c increasingly evident that
changes in teacher behaviors, in parental expectations, and in classroom and school climates
are needed as well.

Individual researchers in both math and science have assessed differences in classroom
treatment, in academic counseling, in peer and parental influence, and in sex-role
socialization. As a result, we know what works for both girls and boys, who traditionally have
not shown an interest in science and mathematics. In 1985, I described instructional
strategies in high achoul biology classes that increased the number of girls (including minority
girls) who continued to study science in high school and college. They included: the increased
use of laboratories and discussions; teacher involvement in educational and career

counseling; inquiry, creative, and baaic skill activities; and field trips as well as other out-of-
school science activities. A decade of follow-up work revealed that:

¢ rural, compared to urban and suburban, girls have the most limited information about
and access to science and mathematics couraes, but teachers (in this case all males)
who particpatad in equity education improved girls’ attitudes and motivation in science;

small learning groups (often seen as a panacea for the competitive atmosphere of many
science and mathematics classrooms) are effective with girls, only if teachers monitor
the groups for cooperation;

content-based activities that developed spatial relationships (the only significant skill in
which the scores of girls and boys differ) eliminates that difference in one semester;

teaching behaviors, as well as attitudes and expectations can be changed with effective
equity education during undergraduate teacher education programs (a superior

program has been developed and institutionalized at the University of Northern
Colorado);

specific programs for teachers that include both content and equity (in its broadest
context) training can change teacher expectations and behaviors as well as classroom

lngt:r;xction (a model program has been tested in Perth, Australia and Mt. Healthy,
i0).

Similar research has been done in mathematics' classes. Eccies' work suggests that the
increased use of cooperative, hands-on, and practical problem-solving activities improves
mathematics instruction for girls and minority students. Fennema's work at the University of
Wigconsin provides both instructional and curricular modela for elementary mathematics,
while Lappen’s group at Michigan State University provides activities in spatial relationships
for middle school math students. Furthermore, the proportion of girls who continue to study
advanced mathematics is increased when teachers do specific compensatory activities. In
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fact, school science and mathematics for girls may have to provide compensatory activities to
address the lack of those activities in girls’ out.of-school lives.

Support for Programs to Increass the Number of Girls and Women in Science and
Mathematics

Federal support of projects designed to either increase the numbers of girls and women in
science and raathematics (intervention programs) or to analyze and alleviate differences
between the sexes has been, at best, idiosyncratic. Public interest and support varies in
relation to supply and demand factors, including the availability of U.S. or foreign male
scientiats. Program initiatives supported by Democratic administrations fall away under
Republican ones and visa versa. Considering that girls and women are over 51% of our
population, the only constant has been inadequate funds.

Although most federal agencies do not have programs targeted for girls and women, the
National Science Foundation does. Recently it has revised and repackaged those programs to
provide a more coordinated approach, yet the dollars allotted for women’s programs are still
far fewer than those allocated for minority programs. NSF initiatives for under-represented
minorities provide coherent, long-term funding of multi-institutional or regional projects,
while the awards for programs for girls and women are limited in length, scope, and budget.
All federal sgenciea need to renew their programs for women and girls and the National
Science Foundation needs to elevate its programs to be comparable in budget and e.ope to the
ones it supports for under-represented minorities.

We have moved beyond the deficient model to identify specifi~ types of instruction and specific
kinds of acience and math classrooms that benefit girls and minority boys. This information
needs to be compiled and broadly disseminated to both prospective and practicing teachers.
Programs need to be monitored for persistent, not immediate, gains. Critical entry points and
transitions for girls need to be studied 8o that appropriate and effective counseling occurs.
And, especially in math and science, school reform must address transforming, not
reproducing, the sex-role stereotypes that students and teachers bring to school. Hungary has
lead all nations in the International Association for the Evaluation of Education Achievement
(IEA) in science because its girls score as well as its boys. We cannot reach Goal 4 unless
deficiencies in the science and mathematics :ducation of girls are addressed and alleviated.

Thank you, Madam Chairman, for this oppertunity to testify. I will be pleased to respond to

any questions that you or members of the Subcommittee might have.
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Cycle Of Selection

Young women

high school biology,
algebra, and geometry
Y/

Female elementary studant Elementary education major
37% enjoy science class 2 semester biology

60% are afraid to ask questions 1 semester physicai science

44% find sclence boring 1 semester methods

teaching science
\ 4-6 grade '“ch‘rj

science 28min/day
J. B. Kahle
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Mrs. LLoyD. I want to thank you, and I want to thank all the
men and women that are here today to take part in this very star-
tling hearing. In my 20 years, I don’t think I have heard anything
that has moved me as much as the hearing today.

And I think it is something we must address as a Nation. The
Congress must address it. I am sorry we don’t have more cameras
in here today to really carry this message out to America. But I
hope it is just the beginning, that we can work on this to create
a greater national awareness of the needs to correct this problem
and to really create an awareness of the problem in our country.
Because certainly we are going to pay the price, when it is 51 per-
cent of our population, the bright women that we certainly will lose
in our workforce. We will certainly pay heavily in so many ways.

Before I begin my questioning, I would like to recognize Mr.
Scott and Ms. Eshoo and Mr. Schiff for any comments they have
to make at this time.

Mr. Scott? Ms. Eshoo?

Ms. EsH00. I would, and I will be brief, Madam Chairwoman.

First, I would like to thank you and salute you for your leader-
ship on this. You are going to be sorely missed in the Congress.
Often the number 435 1s battered about, and what is lost is what
each individual, what one human being can do. And I think that
today is yet another sterling example of your leadership. And I
thank you, and we should all be grateful to you. .

And to the Doctors at the table and everyone that is here today,
you are most welcome. It isn't very often that we have panels that
are dominated by women. I was so struck by that when I came to
the Congress last year. I thought, Where are the women in this?
They are not at our table and they are not testifying.

You have given extraordinary testimony today, and what I would
like to go back to—well, maybe we can ask questions afterwards.

Mrs. LLoYD. That will be fine. Then I will come back to you.

Ms. EsH0O. And I would like to submit something for the record
in terms of an opening comment. :

Mrs. LLoYD. Without objection.

Ms. EsHO00. Thank you.

Mrs. LLOYD. Mr. Schiff?

Mr. ScHIFF. Thank you, Madam Chair.

Just briefly, listening to the testimony, I remember back about
20 years ago I was an assistant district attorney in the Albuquer-
que area and my next—office mate was a woman assistant district
attorney who at that time 20 years ago quipped that her father
said, “Saying my daughter the lawyer is a little like saying my son
the nurse.”

And although this doesn’t apply lirectly to science, it makes the
same point. It makes the same puint that gender stereotypes were
alive and well 20 years ago. I hope they have evaporated a great
deal since then. But I believe the problem is still pervasive, as the
witnesses have said.

The other item I want to say is in 1980 I becaine the district at-
torney of that office and I always felt that I got a lot of talent that
corporate law firms and to some extent government law firms
weren’t willing to accept. I still remember that four of my attorneys
had the given name Kathleen, three had the given name Mary, and
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two had the given name Susan. So, I was very happy to get talent
that I think was unfortunately and unfairly passed up elsewhere.
But I put it to good use in our office.

I thank you for holding this hearing, Madam Chairman, and I
yield back.

Mrs. LLoyD. Thank you for being here. I appreciate it very much.

Mr. Scott?

Mr. SCcOTT. I am not going to be able to stay for questions, I have
another conflict. I just want to make one—

Mrs. LLoyD. Please go ahead. I am going to recognize you and
Ms. Eshoo and then Mr. Schiff for questions you have.

Mr. SCOTT. Just a quick comment. I also serve on the Education
and Labor Comnmittee, and some of the comments that have been
made about how you can kind of gradually, not intentionally, but
kind of have people drift off course and not get their full potentials
is one of the problems we are dealing with in Education and Labor
with minority students, with female students, and the kind of, I
guess, techniques and technology we have, and teaching teachers
how to teach to make sure that they don’t succumb to that stereo-
typing, I think is very important. And not just women in science
but also all kinds of education with mingcrities.

I appreciate the testimony, too.

Mrs. LLoyD. Thank you very much.

Ms. Eshoo?

Ms. EsHOO. Thank you. I would like to pursue something that is
absolutely fascinating to me, Dr. Kahle, that you underscored in
your testimony, and that was that minority girls were far more
open or flexible to science and math issues. Can you elaborate on
that and perhaps tell me what the underpinning is for that?

I really am—I mean I am delighted. But I would have never
guessed that.

Ms. KAHLE. Yes. And obviously, my frustration about the data is
that it is just based on individual studies, not large databases. We
think it will be there.

The difference seems to be that, if I put the shoe on the other
foot, that white majority girls carry much heavier loads of sex role
stereotyping from their home. That many minority girls are ex-
pected to achieve as well, to do as well, in science and math as
their brothers.

So, it is a great deal of the home influence that we are seeing
here, because we see it as low as fourth grade.

We also see much more active participation in science, for some
reason. The work I did was with African American children and
those girls were active, engaged, and they didn’t think it was
gnfeminine to be competing with both white and African American

0ys.

When we look at data we actually come up with two groups of
children in achievement and in in‘erest in these studies. Majority
boys, minority boys and minority girls form one group, and the
white girls form a separate group.

The same is true in Jim Campbell’s work with Asian girls. Using
the highest talent, the Westinghouse Science Talent Search win-
ners, where again they separate out Asian boys, white boys, Asian
girls, and as a separate group white girls. And it has to do with
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the issues of risk-taking, being willing to take risks, being competi-
tive, and also simply assuming that it is an appropriate activity for
you within your own culture.

It is very devastating data. The more we see the more clear it
becomes. It is pervasive.

Ms. EsHo0. Thank you. Perhaps the reason I picked up on that
is because I was recalling what my teachers told me. And they said
it is far too difficult. You won’t be able to do it, so don’t take these
classes. And I believed them, of course. I mean they were the au-
thority figures in my life and we accepted what the teachers told
us and that was that.

And now I am on the Science, Space and Technology Committee
of the House of Representatives of the United States of America.

Can either one of you comment on the progress that the National
Science Foundation has made? Last year in their testimony before
our committee I pursued these issues with them and what their
policies were and how many more women they were—what policies
they had to bring more women in and have them participate in the
highest quarters of our Nation, and also to expand women sci-
entists’ role on our National Science Board. They are the ones that
make the recommendation.

Of course, we pursued that with the White House as well, and
I think that we have gotten their attention. There are more open-
ings, and I have submitted names of women working with AWIS
on this, who have been just absolutely terrific because of all the re-
sources that they have gathered.

Can you comment on that, or give us any kind of direction on it?

Ms. KanLE. [-—as Madam Chairman said, I chaired the Commit-
tee on Equal Opportunities in Science and Engineering for NSF
and I think there has been great progress. Shirley Malcom, who
will be testifying soon, of course, is on the National Science Board.
They did redo the women’s programs and make them much more
focused and much more of a systemic or systematic way of ap-
proaching the issue.

My concern remains, however, that they are still a minor amount
of the total budget in NSF. But it is important to remember that
NSF has not only targeted programs but also nontargeted pro-
grams. In other words, my work would be funded through regular
programs. Other women researchers are funded through the nor-
mal directorates. I shouldn’t say the normal directorates. The
nontargeted directorates.

So, I think there has been progress with the targeted programs,
and there certainly is increasingly good data that women are filling
roles of principal investigators, that they are being funded at rates
comparable to male.

In fact, we looked at some of these data last Friday and the only
thing interesting or different still is that women tend to ask for
fewer dollars than their men counterparts do, so we still have
slightly less funding. But some of it is because we are more modest
or need fewer dishwashers in our laboratories.

Ms. ESHOO. Aren't we something?

May I ask one more question.

Mrs. LLoYD. Yes, please. One question.
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Ms. ESHOO. Dr. Railey, is there—I believe—let me just preface
my question with a comment.

I believe that before the long reach of the arm of the Federal
Government gets into our local communities that we can do some
things there representing these districts. And I am looking to put
something together locally that will reshape how our teachers teach
with the Community Foundation and hopefully through some of the
school b.ards.

Do you know of any kind of a primer or something that has been
put together that would help instruct them in this area, so that as
we teach them then they can teach better?

Ms. BAILEY. There are a variety of models for teacher training
and in-service faculty development that would be useful, I think.
We have just published a report at the Center that pulls together
a lot of strategies that can be helpfuily used by teachers.

I think one of the most important things is a training model that
allows teachers to talk about what they are doing successfully, be-
cause I think all toe often teachers are doing some wonderful
things but they assume that, you know, well, that is just what I
do in my classroom and that wouldn’t be worth sharing.

Ms. EsH00. This is very typical of women.

Ms. BAILEY. Yes.

Ms. EsH00. To say.

Ms. BAILEY. And I believe that we need to encourage teachers
who are doing innovative things to keep some data on that, keep
some record and to share that with other teachers, because some
of the best practices and the most successful ones, I believe, grow
out of the classroom and the experience that teachers themselves
have.

Ms. ESH00. Well, we will be in touch with you to see if we can’t
use some of the ,reat things that you have put together.

I want to thank you, and I couldn’t mean that more. Your re-
search and what you know and what you are doing are really the
tools that we need to start turning this around.

And I think—just for the few moments that I have been in the
hearing room, I think of the girls that are losing and that, you
know, hopefully, with what our outstanding chairwoman has put
together today and the direction, the guidance that you are giving
us that we will make good use of it, and that we can, hopefully,
by the end of my service in the Congress, however long that
might—maybe it will be short, but that we will make great
progress. Let me put it that way. So, thank you to you.

Mrs. LLOYD. As most of you know, this is my last year. But this
issue is not going to go away. It is going to be one that I am going
to rontinue give much attention to the rest of this year. And I am
going to leave it in good hands with Ms. Eshoo and, hopefully, Mr.
Schiff, for next year.

Mr. Schiff, do you have any comments you would like to make?

Mr. ScHIFF. No. I just want to say I appreciate the testimony of
the witnesses. Thank you very much.

Mrs. LLoYD. I am going to follow up on Ms. Eshoo’s last question.
You have given us a wealth of material here that we need to go
with, not only to create a greater awareness of a very bad situation
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and one that is harming our Nation, but where do you think we
should go to reaily bring about change in our educational system?

Ms. KaHLE. I think you have to very directly affect the teaching
force. It takes too long if you only start with the preservice people,
the undergraduates, and clearly the type of thing you are thinking
about, directly going to the practicing teachers. Now one of the
things I have found most successful with practicing teachers, teach-
ers don't deliberately disadvantage children but it happens. I can
go in and document it happening. I can also teach them or you can
teach them, or someone can teach them, how to begin documenting
those interaction patterns in their own classrooms.

And, if they are too busy teaching, children love to do this docu-
mentation. You have to realize that it is happening within your
own situation before you begin to make change, otherwise it is al-
ways Mr. Stout down the hall who does those things in physics, not
Ms. Butler in biology. So, I think that is a piece that we have to
begin with.

And, of course, if we begin with practicing teachers, you have
huge numbers you could afdct very quickly. NSF has the statewide
systemic initiatives now and the urban systemic initiatives that are
large projects. They are being very proactive about equity in those
projects and those projects, to me, promise a way to reach many
teachers much more quickly than we have been able to in the past.

Mrs. LLoyD. How effective are the programs outside of the class-
room to increase girls’ exposure to science and math? Do you have
any documentation on that, Dr. Bailey?

Ms. BAILEY. Yes. I think there are some wonderful programs cut-
side of school, and I think that we can learn a lot from the pro-
grams that the Girl Scouts, Girls, Incorporated, for example, just
to name a couple, are doing.

I think what we need to do when we look at those programs is
think about the fact that girls don’t have to attend those programs.
They go to them because they want to. And so those programs have
found ways to interest students and to keep them interested.

I think we need to look at what they are doing and try to 1ind
ways to incorporate more of those out-of-school experiences into
classroom situations, because not every girl has an opportunity to
take part in an out-of-school activity, and girls spend a lot more
time in school than they do in those out-of-school activities.

Mrs. LLOYD. How about the program such as the one-day pro-
grams for teacher enrichment or special exposure for the children?

Ms. KAHLE. Unless there is some consistency, some follow-up,
those programs are almost all throwaways, I am sorry to say.
There is very good data that you have to have follow-up.

Ms. BAILEY. I think that there is a tendency for people to feel—
I mean many people from school systems have told me this. Oh, we
don’t need to do anything on this this year. We did it 5 years ago.
And a 1-day session for 3 hours in the afternoon every 5 years cer-
tainly doesn't do it.

In fact, unfortunately, I think what it sometimes does is give
people the feeling that they have done something about it. They
have come to a meeting and they have listened, and that means
they have done something.




I think that every time people are together, school people, PTA
people, school board people, parents, there needs to be a strong em-
phasis on, Okay, what is the next thing you are going to do before
you get out ¢f this conference or this session or this training? What
is the next thing so that the people don’t feel that they have taken
care of that now they can go on to something else. And it is a long-
term process.

Mrs. LLoYD. Dr. Bailey, you mentionied that we do not have all
the data we need for a full comparison of sociceconomic variances.
Is this significant at this time? Or would you like to comment fur-
ther on—

Ms. BaiLey. Well, I think that as Jane also indicated, we simply
don’t have enough data to let us look at different groups of girls
and boys, and what is happening to them.

And the assumption that all girls are the same is no more accu-
rate than the assumption that all students are the same. And I
think tnat we do need to pay some attention to these differences—
Jane discussed several of them—because that makes a difference in
how we are approaching the school systems where those girls are.

It makes a difference in the messages that we give to parents,
and I think that without that information we can make too gener-
alized a statement that may apply, in fact, actually to no one be-
i:at;lse l:t supposedly applies to every one. So we have to be careful,

think.

Mrs. LLOYD. You want to comment on that Dr. Kahle?

Ms. KAHLE. Yes, because it is very important to understand indi-
vidually we don’t have enough data but there are national
databases that are coded so that that information can be retrieved.
It is simply that the analyses are not run, which is my plea at the
beginning of my statement.

The data are coded by socioeconomic level, by region of the coun-
try, by sex, and by race, and the information released is not—does
not ever include sex other than all girls and all boys.

Mrs. LLOYD. I have one final question. Your opinion of single sex
classes or schools, girls schools. How effective is this?

Ms. KAHLE. In the longer paper, I have what I consider the re-
sults of a very interesting and maybe one of the most definitive
studies. It was, again, done at the University of Michigan by Val-
erie Lee. She looked at 21 schools. They were all private schools,
s0 she could even out socioeconomic level: 7 all girls, 7 all boys, and
7 coeducational. And she found sexism in all of the types of schools.
The most overt sexism was in boys schools where there were fre-
quent comments about girls. The coeducational schools, the most

revalent sexism was in chemistry classes. She studied English,

istory, math and chemistry. And although there was sexism, it
was shared between teachers and students, and a lower percentage
coming from teachers in all male or all female schools.

Female schools she characterized as having a pervasive form of
gexism, or pernicious form, because it was a sexism that said, “Oh,
that is all right. You don’t need to do this. Or if that is too hard,
you don’t need to try this”.

So, it was more of a nurturing atmosphere than a challenging at:
mosphere which my colleagues who teach at single sex giris schools
say girls do have in their classes and do bring to school with them.
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It was absolutely fascinating that none of the types of schools got
off the hook. Single sex classes in public schools are being tried
now, although the question of their legality is still out. Girls tend
to like them because they have more o? their friends in these class-
es. Teachers love them because they are extremely well behaved.

The only problem is the teachers who get the all boy classes are
not very happy, and the boys don’t really like writing their own re-
* ports. So it is not a highly popular choice among the boys and some
of the teachers.

Ms. BaILEY. I would just like to add that I agree with Jane'’s
point that any classroom, be it mixed sex or single sex, can be less
than adequate for the students in it and that you can have sexism
in an all girl’s classroom.

I do think that we need—

Mrs. LLOYD. What you are trying to tell me, though is, it is the
degree of challenge that the teacher gives the student. How is girl-
girl, boy-boy?

Ms. BaILEY. Well, 1 think, yes, the expectations that are held,
but also ! think we need to look carefully at what is going on in
mixed sex classrooms where the decision then is that somehow we
do better if we separate the students. Because often what underlies
that is the boys are causing a problem so we will take the girls out.

I am concerned about the message that that sends to girls that
somehow they are the ones that need the special help. I think we
need to think about managing the classrooms in a way that all of
the students in them, girls and boys, get an opportunity to both
speak, take part and to listen, as I mentioned earlier.

It is too easy, I think, to just jump to the idea that a single sex
classroom will solve the problem. At the same time it is clear that
for many girls a single sex experience particularly in the areas of
}nslilth and science is a positive one. So, I think we need to look care-
ully.

Researchers always think there should be more research, but I
think we need to look carefully st what's going on in those class-
rooms that works well and then think about doing more of it in the
mixed sex classrooms.

Mrs. LLoyD. I have a 12-year-old granddaughter that makes
straight A’s that is not the least bit challenged. And the reason I
am asking this question, I am going to help my daughter to enroll
her into a private girls’ school. Not because it is a girls’ school but
it is a school where she will be challenged.

And I was thinking myself when I was asking some of these
questions, but of course not all litile girls are as fortunate as she
is going to be, and I am concerned about all of our young women
as well. But she needs to be challenged to do more.

Ms. BaiLEy. Well, I think all students need to be challenged, and
we have a situation, unfortunately, where indeed many are not and
many of the least challenged are girls because the expectation is—

Mrs. LLoyD. My granddaughter is being teased—now, I think it
is a form of harassment—at the school where she is now, because
they make fun of her because she is smart and she studies.

Ms. BaILEY. If you talk to adolescent girls an awful lot of them
already tell you that one of the things that they like best about
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being in a single sex, all girl environment is that then they don’t
have to be afraid to be smart. They don’t get teased for it.

Mrs. LLOYD. That is a problem that we have encountered. Be-
cause if they make fun of the girls they intimidate the girls when
they study, then the normal change is, Well, let’s just gclm’t do so
much of that

Ms. BAILEY. Right. And one of the pieces of data that was in my
report that I thought was taking a little too long to go through
every chart was that it is very disturbing to see that where the
science gap between boys and girls is widening is among the top
scoring students.

So, we are seeing a greater difference between the science scores
and achievement of the bnfhtest students with girls doing less well
and boys doing better, and I think that part of these expectations
and the harassment and the teasing that goes on plays into that.

And that is particularly troublesome when you look also at the
mathematics in an eighth grade among the top students the gender
gap in math is also increasing, and that is right at that junior high
level. So there is definitely a problem.

Mrs. LLOYD. Right where they need it the most.

Ms. BAILEY. Yes.

Ms. KaHLE. Could I add something in here because I—

Mrs. LLOYD. Yes, you may.

Ms. KAHLE. I just got this information. But we all know that re-
cently there was “Take Our Daughters To Work” Day, and in some
places, for equity, this became “Take Qur Sons And Daughters To
Work” Day. And I have a report from BP America in Houston, and
they report that 83 children getween 8 and 14 participated.

And when they had the boys and girls together in a small room
where both girls and boys were present at the videoconference ses-
sions, the boys dominated the sessions. They did most of the talk-
ing and took ownership of the video control box. And they took the
seats first when it was clear that there were only seats for a small
number of children.

We also noted that during the girls wrap-up sessions that the
girls who came to the imicrophone and asked questions were gen-
erally in the 8 to 11-year-old group. The older girls did not partici-
pate.

They are similar to girls in adolescence beginning to lose their
confidence and their participation declined. So it is not just in
school. It has to be very carefully monitored in all aspects, I think,
of a girl’s life.

Mrs. LLOYD. Well, I certainly thank you for your testimony.

Mr. Baker, do you have anything more?

We hope that we can make & wave and certainly implement some
changes. Thank you very much for being here.

Ms. BAILEY. Thank you.

Ms. KAHLE. Thank you.

Mrs. LLOYD. Our second panel includes Dr. Shirley Malcom,
Head of Directorate for Education and Human Resources Program,
American Association for the Advancement of Science; Richard Ste-
phens, Director, Office of University and Science Education Pro-
gram, Department of Energy; Jane—Dr. Jane Stutsman, Deputy
Assistant Director, Directorate of Education and Human Resources,
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National Science Foundation—I certainly will be directing some
questions to you that have been brought up; Stacy Kass, Director
of Careers and Life Planning, Girls, Incorporated; and Dr. Rebecca
Failor, Member of Board of Directors, Math/Science Network in
Oakland, California.

We do have your testimony. We thank you so much for being
here and participating. You may submit your statement for the
record and you may summarize it as you wish.

And, Dr. Malcom, we look forward to your testimony at this time.

STATEMENTS OF SHIRLEY MALCOM, Ph.D., HEAD, DIREC-
TORATE FOR EDUCATION AND HUMAN RESOURCES PRO-
GRAM, AMERICAN ASSOCIATION FOR THE ADVANCEMENT
OF SCIENCE, WASHINGTON, D.C.; RICHARD E. STEPHENS, DI-
RECTOR, OFFICE OF UNIVERSITY AND SCIENCE EDUCATION
PROGRAM, U.S. DEPARTMENT OF ENERGY, WASHINGTON,
D.C.; JANE STUTSMAN, Ph.D., DEPUTY ASSISTANT DIRECTOR,
DIRECTORATE OF EDUCATION AND HUMAN RESOURCES,
NATIONAL SCIENCE FOUNDATION, WASHINGTON, D.C;
STACY KASS, DIRECTOR OF CAREERS AND LIFE PLANNING,
GIRLS, INCORPORATED, NEW YORK, NEW YORK; REBECCA
FAILOR, Ph.D.,, MEMBER OF BOARD OF DIRECTORS, MATH/
SCIENCE NETWORK, OAKLAND, CALIFORNIA

Ms. MaLcoM. Thank you very much. Thank you, Madam Chair,
and to members of the committee, for the opportunity to testify.

I will summarize in such a way that I basically deal not only
with the subject of my testimony but also with some of the other
aspects of the AAAS programs for which I have responsibility.

It just so happens that in my work at AAAS I have responsibility
not only for the informal programs such as the Girls in Science
Program that I discussed in my testimony, but also for the formal
education programs and for programs for the public understanding
of science and technology.

And I believe that that is important because there is a central
idea that I think that we have to convey that the life spaces of girls
are continuous. That while we might, in fact, look at what happens
in their K-12 experience in their school experience that, in fact, we
have to effect not ouly what is happening in their classroom situa-
tions but in their out-of-class experiences as well, and that some
of the programs that we undertake to bring science, quality science
and mathematics into their out-of-school lives are exceedingly im-
portant. They play a crucial role, especially in terms of providing
some of those exgeriences that we say early on we can teﬁ the dif-
ference between boys and girls’ achievements in science largely be-
cause of differences in those early experiences.

So, what we are saying is that here is an opportunity utilizing
the format of community-tased organizations and the different ex-
isting infrastructure of the organizations in which %irls participate,
can’t we utilize those in order to provide a quality science and
mathematics experience? And that is really what the Girls in
Science Program is all about.

Within our directorate at AAAS we have a number of programs
where we have essentially put all of the pieces together, and that
is where we have taken a communitywide approach that deals not
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only with what is happening outside of the school and not only at
targeting groups that are under-represented, but also in terms of
looking at how we can support in-school reform and how we can
provide parents with the kind of information that they need in a
timely fashion so that they can affect what happens with regard to
their children and what happens to them in a school setting.

There is nothing wrong with the girls. I think that that is the
message that we have heard here. There is absolutely nothing
wrong with the girls. Oftentimes there are things wrong—there is
a lot wrong with the way that we approach them. There is a lot
wrong with the kinds of programs that we might offer to them. In
many cases there is a lot wrong with the fact that we don’t chal-
lenge them enough and have high enough expectations for them.

That is why we have to worry about and make sure that we can
support standards-based reform because the groups who could like-
ly benefit most from having clear expectations and high expecta-
tions are those who have had in so many cases such low expecta-
tions. We have built on the work of the Girls in Science Program
that we have carried out under the AAAS auspices and under Bush
Foundation support, and we anticipate that these kinds of quality
out-of-school experiences do have a role in overall reform.

We expect that in some cases, especially with the elementary
girls, they are actually receiving more time on science and math
than they are likely getting from their K-12 experiences, because
there is so little that is now being provided for children at the ele-
mentary level.

Aga:n, I appreciate the opportunity to come and provide some in-
formation an(f insight about the program of which we are so proud
because it is an opportunity to reconnect science, math and tech-
nology to the lives of girls and young women.

[The prepared statement of Ms. Malcom follows:]
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It was over 18 years ago that I first appeared before a committee of the U.S. Congress
to testify about issues related to women in science and engineering. During those intervening
vears we have made progress: we have seen increases in women's participation in science and
engineering careers and in Ph.Ds earned in S/E fields. (See atached paper by Betty Vetter
prepared for Science Linkages in the Community). But 18 years later we find ourselves
discussing many of the same corcerns about gender differences in science and mathematics
coursetaking, achievement, experiences, and access to quality programs. Why has this
happened? Why, after so many years, do the problems described in the AAUW report, and in

the report by these witnesses still persist in science and mathematics education?

[ was among those advocates for increased science and mathematics coursetaking in high

school by minority and young women students. If these students would only realize the

conncction between the amount of mathematics and science and their access to college majors
or to adult careers, we thought, then things would be different. We did get improvement and
more coursetaking, but nothing was really "fixed". As we looked inside many of those classes
that we urged young women to take we became increasingly aware of the unevenness of
curriculum quality, of uninspiring pedagogy and topics, and a competitive environment which
neither encouraged participation nor communicated an accurate picture of the way science is
really practiced. We pushed our interventions down in the grades to middle school as we
recognized that for so many young women the damage had already been done: at the first point

that science and mathematic cc.rses became elective they would opt out of the talent pool.
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While most students (girls and boys alike) were not receiving much science at all as part

of their elementary school expericnces we came to understand all too well that this disadvantage
girls more since their lives outside of school were less likely to include science. mathematics and

technology, since they played different games, were provided different toys and had different

experiences available to them.

We came to understand that we had to look at all of the life spaces of girls and young
women, at the messages that they were receiving about science and mathematics from the home,
from school, from their community and in the larger society. And we began, along with many
other groups. to build interventions to address some of ihese problems. We knew from The
National Assessment of Educational Progress and from the work of researchers such as Jane
Kahle, Jacqueline Eccles and others that girls had less access even to simple technology,
measuring equipment and instrumentation and that much of this differential came from leisure
time and non - school uses: that girls had less encouragement from their parents to do
mathematics and science since they too had been socialized to think that boys were better at

these fields.

As ‘we looked around for interventions to address these non - school hours (community
opportunities for science and mathematics and parental attirudes and beliefs) we trned to some
natral partners: youth serving groups and other community - based organizations (CBOs)
committed to the education and social development of young people especially those who were

members of minority groups. girls or those with disabilities. The crucial role of CBOs in the
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development of early adolescents is fully explored in the report of the Carnegie Task Force on
Early Adoiescents: A Mauer of Time. Beginning around 1985 with support from Camnegie
Corporation of New York we developed a project, Linkages, to formally connect CBOs to
science - based organizations. We worked with Girls, Inc in their Operation SMART (Science.
Mathematics and Relevant Technology) serving in consultative roles on content and intervention

strategies.

Through support of the Bush Foundation of St. Paul we developed the program “Girl and
Science: Linka.xges for the Future,” working with the 14 iocal Girl Scout Councils that serve the
tri - state area of Minnesota. North Dakota and South Dakota. The director of this program was
Marsha Matyas, then director of the AAAS Project on Women in Science. now Education

Officer of the American Physiological Society.
The goals of the project were varied:
to develop quality hands - on science experiences: a training manual with accessible
language and activities using inexpensive, easily located materials to allow girls ages 5

to 17 to explore science and technology concepts and to complete science - based badges.

to help council staff and trainers develop confidence and skills in facilitating the work

of leaders around science and technology themes.
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to identisy local scientisis and engineers who could serve as role models and as long term

advisors to the work of local councils.

to provide opportunities for girls to use the kind of equipment and to engage in the types
of acuvities that studies indizate can foster long-term interest in science, mathematics and

engineering, such activities which girls often have minimal opportunities to explore.

A subsequent project also supporied by Bush Foundation, "In Touch with Technology,"
built on the success of the first project and provided experiences to explors more advanced
topics in the physical sciences. engineering and computing. Kits were provided to the councils

that included the more technical equipment necessary to successfully complete this program.

This “trainer of trainer” model is highly effective in promoting "scale - up" (increasing
the number of people trained and the number served) as well as in building local capacity to to

undertake science, mathematics, and technology based activities.

For example in the "Girls and Science: In Touch with Technology" project AAAS staff
trained some 35 experienced trainers and council staff not only to carry out activities we had
developed, but also to adapt activities from other sources. These trainers and staff members
subsequently trained between 800 and 1,000 leaders who served 8 to 10 thousand girls and
young women. Since capacity exists within those communities these trainers and leaders can

continue to serve the girls who enter scouting.
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More than 550 instirtions. businesses. government agercies and individual women

scientists. mathematicians and engineers velunteered to participate as resource people {0 these

councils. These commuaity resource listings were published by AAAS and made available to

the councils.
There were many other results from this program:

development of quality hinds - on materials and training approaches which have been

made available to other councils as well as used in regular reacher inservice programs.

development of a newsletter, activity posicards and patches to provide information.

enhancement and identification with the project.

based on a prior relationship begun with Black Hills Girl Scout Council. the
establishment of Rapid City, $.D. as site of a community - wide comprehensive reform
effort, part of the AAAS Science Linkages in the Community initiative supported by

Dewitt Wallace - Readers Digest Fund.

We know that our Girls in Science project is only a small part of what needs to be done
to connect girls, young women and the adults who work with them to science, mathematics and
technology education. But this project fills an important need for girls and young women using

the existing infrastructure of youth-serving groups to build confidence, a base of experience and
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- success, support for local reform and help in affecting parent attitudes about the role of science

and technology in their daughters lives.

- At AAAS we have incorporated the lessons learned and tools developed into our

programming including our more comprehensive community - wide activities.

- -- We understand that the entire system of K-12 education in science and mathematics must
change - that teachers must teach all students well, that the classroom environment must support
all children's learning. that all students must be provided quality preparation in challenging
subject matter and then held to high standards; that the modes of instruction must be varied and
supportive of girls’ and boys’ interests: that the forms of assessment must support development
of problem framing. problem solving and critical thinking for girls and boys; that schools must

be organized to affirm and support science and mathematics learning for all.

v But we also must realize that most schools only last from September to June; most
—:-: students are at home and iftheir communities between 3:30 p.m. and 8:30 a.m. Monday -
Friday and all day from Friday afternoon to Monday moming. There need to be quality science,
mathematics, technology experiences available for girls there as well. Programs offered by
CBO’s can help fill these spaces. And so can quality programs on radio and television, quality

- books and software.

N
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“Girls and Science” is one of many interventions we have developed and programs we

undertake to fill the life spaces of girls and young women. We want 1o help them connect to
science and technology and have these fields affirmed as having a role in their lives an." in their

tuture.
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INTRODUCTION

Throughout most of 1ts history. science 1n the United States has been principally an enterprise of white

males. In recent years. the policy of open doors 1o foreign graduate students has brought many Aslan students here
to camn their doctorates. and many of them have stayed. becoming a part of the United States workforce in science. A
tew hardy women made their way into science early in the twentieth century. but the great depression of the thirties.
World War [{ and 1ts G.L. Bill in the forties. and the general tenor of the culture in the fifties all combined to erect
barriers to women which relatively few women were able to surmount.

Prior to the 1970s. a uny handful of African Americans ged to earn degl in sci often from one

of the historically black colleges or universities established after the Civil War to maintain segregation of the races
_while providing educauon for 2 few middle-class African Americans. A majority of these graduates found
employment in these same institutions.

Mexican Amencans typ:cally dropped out of school earlier than other Americans. and relatively few Puerto
Ricans earned college degrees. either in Puerto Rico or in mainland universities. There was little encouragement in
the school sysiem for Hispanic citizens to enter higher education. and even less encouragement for them to enter
science. Most Cuban Amenicans eamned their college degrees before coming to the United States. but even among
these immigrants, relauvely few had advanced degrees in science.

The opportunities for American Indians to learn about and prepare for science careers were almost non-
existent before mid-century, and rare after that. Organizations such as AISES (Amencan Indian Science and
Engineering Society). NSBE (National Society of Black Engineers) and SHPE (Society of Hispanic Professional
Engineers), and student organizations or programs such as NAMEPA (National Association of Minority Engineering
Program Admrmistrators. NACME (National Action ““ouncil for Minorities n Engineering). WEPAN (Women
Engineening Program Admumustrators Network), MESA «Mathemaucs. Engineening, Science Achievement) and GEM
(Graduate Education for Minoriues in Engineenng) were ali founded less than two decades ago.

Scientists with disabilities were almost universally scientists whose training and early experience had

preceeded the disability. since there were few oppor for ducation of children with disabilities.
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The progress ot the past two decades Is remarkable for all of these groups—minority and white women.
Atnican Americans. Hispanic Amencans. American Indians and Americans with disabiiies. But none of them are
vet on a fevel playing field with white males. either in opportunitics for preparation for a science or engineering
caieer of 1n opportunities tor employ ment and advancement.  This senes of status reports IS designed to shed some

light on the accomplishments of and the remaining barriers to euch of these groups in ailaining an appropriate

partnershup 1n the Amertcan science enterpnse.

[ 5]
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INTRODUCTION

During the 1970's and early 1980's. American
women made remarkable inroads into the commu-
niey of scienusts and engineers. However, the
ncrease 0 thewr participation has leveled olf in
most areas. although they have not vet achieved
demographic panty or occupational equality with
men. Some of the barners to their pancipation are
dropping. and others are at leust being recognized
—ihe first step toward their elinunation.

Guls are drawn toward or pushed away trom
science iand mathematics not only by their own
apticudes and interests. but also by their reactions 1o
the attitudes of theur teachers. their parents. and
their peers. Society tends 10 believe that boys are
more likely than girls to be adept at mathemaucal

. or mechanical acuvities. This is among the many
Jamaging stereotypes that atfect American children
and the choices they make. both in schoo! and later
during thewr working years.

Because of this stereotype, boys and men are far
more likely than gir's and women to believe they
are good in mathematics and science. even when
their grades are the same. or lower.: Ttis differ-
ence in self-confidence is not an accident. nor 1s it
the result of geneuc differences. [t comes. instead.
from societal conditioning. so that boys grow up
believing they are superior to girls 1n mathematics
and science. even when therr grades say otherwise.

THE SCHOOL YEARS

Mathematics 1s the most important single factor
in determining adnussion and success in science
and engineering careers. and girls score as well
as boys through theearly teen years. However.
with little to encourage their parucipation. many
girls drop out of mathematics as soon as they
can. and this lowers their scores by age 17.2 In
the most recent national assessment in 1990,
young women show some improvement relative

TRENDS IN MATHEMATICS PROFICIENCY BY SEX AND AGE, 1973-1990

SOURCE NAEP
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to the men 1n the age {7 group. as mathematics
course takung for girls again comes into favor.

Science 15 a different matter. The NAEP science
dssessment shov s a sex gap even at age nine.
«nd widens at each higher age as girls drop
farther behind boys—-coring 3.5 percent below
them by 1990." Among the reasons for this are:

" Mast K-8 teachers. almost all women.
sutfer from madequate preparation in science so
that they fear teaching science and lack confi-
dence 1n their ability to do it effectively.' The
role model refationship is obvious A teacher’s
tear of or feeling of helplessness with science or
mathemnatics says to the girls that it is natural for
themn not to like or be good at these subjects.

* Teachers of all ages and both sexes dis-
criminate 1n the classroom.® They. with the rest
of society. have lower expectations for girls than

for boys. particularly in science and mathemat-
ics. They call on and praise boys more than
airls. let boys interrupt girls. but praise girls for
being polite and waiting their tum.* Although
some barriers are being broken. and genuine
change is occurring. both overt and insidicus forms
of gender bias continue to distort the education of
American girls and young women. from Kindergar-
ten through graduate school. Sexual harassment
now starts in grade school. with taunts. physical
touching. and grabbing. School officials have
failed to stop this behavior.’

By the time they are sophomores. only ten percent
of the girls compared with one-fourth of the boys
express interest in the natural sciences. By the end
of high school. about one fifth of the boys. but only
one twentieth of the girls continue to indicate a
potential career interest in these fields.®

-

TRENDS IN SCIENCE PROFICIENCY BY SEX AND AGE, 1973-1930

SOURCE NAEP
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UNDERGRADUATES
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Over the past two decades. there
has been a significant increase in

MAJOR CHOICES OF FRESHMAN
WOMEN 19731993

the proportion of American
women who go to college after
high school graduation. and their
participation in mathematics-
based major fields has increase
generally in preportion to their
greater college attendance.”

DERCEMT

But the forces that tum women
away from science and engineer-
ing do not vanish at the end of
high school. Among those hardy
women who enter college plan-
ning to major in engineering. for
example. more than one third
apparently do not complete those

-
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WOMEN ENGINEERING FRESHMAN & GRADUATES FOUR YEARS LATER
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enrollments with graduanons for .
that class.

We do not know whether those

NS&E DEGREES AS PERCENT OF

BACHELOR'S DEGREES, 1960-1991

who leave engineering move to
uther majors. 1n or out of the
\ciencesengineenng grouping.
change schools. or drop cut of
school sltogether. One ongo-
ing study of undergraduate
majors 1n science and engineer-
ing" tinds that the students
who conunue 1 the science or
engineenng major differ very
little from those who move out
of the field before completing a
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degree. They have the same
complaints about the under-
graduate program. but the
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student who leaves is more
likely to be drawn away by another force. such
as peer pressure or interest in another major.
Relatively few women students leave engincer-
ing because of bad grades.

Despite the substantial drop in the number of
college age Americans that began in the carly
1980s. there has been no drop in total baccalau-
reate production. and none is expected before

NS&E DEGREES BY SEX 1970-1991
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1994."" However. the number of bachelor’s de-
grees awarded in the natural sciences and engineer- PERCENT WOMEN AMCNG BS ]

ing has been dropping. for both men and women. ENGINEERING GRADUATES, 1993

trom a high of 214.000 in 1986 to 160.600 in 1991
- 225 percent drop in just five years.”

o8

Thus. as a percentage of all bachelor’s degrees.
those 1n the natural science and engineering 25
fields have dropped from'21.3 percent in 1986 to
14.7 percent in 1991, Had it not been tor the 20

198 19
. 171

ncreasing numbers of women earming these 15 142
degrees during the decade of the 1980s. degrees "
in these fields by 1991 wouid be at about the 10 .
same fevel as in 1971.

5
For women. the number of bachelor’s degrees o

that are in natural science and engineering fields Whie  Blck Hspec Indim  Asaa Fortgn
has fallen from 12.3 percent in 1986 10 9.1
percent in 1991, while the nurabers in social and SOURCE: EMC Graph 57 CPST (026 PMWT)

behavioral sciences have riscn steadily. Except

1n the bio-sciences. women have not achieved
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parity even at the bachelor's level in any of the
natural science fields, although they now eam
more than half of all bachelor's and master’s
degrees awarded. and almost 40 percent of the
PhDs. They eam only 33 percent of the natural
science and engineering bachelor's degrees, 27
percent of the master’s and 22 percent of the
PhDs. The behavioral and social sciences raise
the percentages.

[n engineering, women rose from less than 2
percent to almost 15 percent of the BS graduates
from 1976 to 1986, but then beld steady for the
next six years. Finally, in 1993, they increased
their share of BS graduates to 16.1 percent.

At the bottom of each bar in this chart are the
combrned black. Hispanic, and American Indian
graduates of both sexes. Separating the data by
both sex and race, we find that women earn a
higher percentage of the engineering degrees
awarded to minorities rhan of those eamed by
white students, Black women, particularly, earn

'* Natsonal Scrence Foundation, Seiected Data ov Graduaie Students and Po

about twice the percentage of black degree
awards as do women of other racial and ethnic
groups. The foreign graduates show the smallest
representation of women.

GRADUATE STUDY

Graduate enrollment in the sciences and engi-
neering has risen steadily since 1974, largely
fuelled by foreign students, who now make up
30.1 percent of full time enroliment. In fall 1991,
women were 37.1 percent of all full time gradu-
ate students, ranging from 13.7 percent in eng-
neering to 66.4 percent in psychology. There are
24 percent of full time students in the physical
scieaces: 30 percent in the mathematical sci-
ences as well as in the earth, atmospheric., and
ocean sciences; 31 percent in the agricultural
sciences: 21 percent in computer sciences

(down frcm 25 percent in 1982); 45 percent in
the bios. .ences; and 4! percent in the social
sciences.'?

1n Science and E Fall 1991,

Speciaized Pamphleis No. 5: Sex: and No.7: Citizenshap (NSF 92-335 § and 92.335.7).
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PERCENT OF WOMEN AMONG FT GRADUATE STUDENTS

IN PHD INST., 1974-1991
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Financial Support

Although the majority of graduate students in the
math-based fields are supported during their
graduate years. women are more likely than men
to have to support themselves, and are much less
likely than men in the same fields to obtain

federal support for graduate study. In 1990. for
the first time, they had more institutional support
than men (usually teaching assistantships) but by
fall 1991, a higher percentage of men than of
women had institutional support. Men also are
more likely than women to get their support in

FULL TIME S/E GRADUATE STUDENT SUPPORT, 1980-1891
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PERCENT OF S/E DEGREES EARNED BY WOMEN, 1991
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the form of research. rather than teaching assis-
tantships. thus furthering their opportunities for a
reseavch career.

GRADUATE
DEGREES

Wcmen are more likely than men to seck a
master’s degree without planning to continue
turther graduate study. They are 47 percent of
all full time science and engineering graduate
students in masters-granting iostitutions. but
only 32 percent of those in PhD-granting institu-
uons. Continuing lack of seif-confidence ap-
pears to be ong reason for this discrepancy, and
lack of support may be another.

Women eam a slightly lower percentage of
master’s degrees in the natural science fields
than of bachelor’s degrees, with the largest drop
occuming at the PhD ievel. The number of
women eaming doctorates 1n science and engi-
ncering defines the baseline for their presence
amnong top researchers and faculty. In most of

the math-based fields. those numbers continue to
be well under one fourth of the total.

With a steady increase since 1970. women now
carn about one third of the life and social science
doctorates. and exceed half only in psychology.”
Looking only at U.S. citizens. women earned 26.3
percent of 1992 doctorates in natural science and
engineering fields, or 2,483 (0f 9.428) U.S. awards.
including 281 in engineering, 86 in physics and
astroniomy. 356 in chemistry, 140 in earth. atmo-
spheric and marine scieaces, 97 in mathematics and
69 in computer science.

Within this group of women. 1 were Anierican
Indians. 143 were Asian Americans, 35 were
African Americans. and 71 were Hispanic. fora
total minority representation of 11.3 percent.

{n contrast. 7.857 foreign citizens. mostly male.
camed PhDs in these same fields in 1992 from
American universities. Women are better repre-
sented among doctorate recipients in the life sciences.
the social sciences. and the behavioral sciences — all
fieids with small foreign repressatation.

! Nanonal Research Council. Summary Repoct 1992: Doctorate Reciments from United States Universies.  Washungton DC:

National Academy Fress, Senes, [972.9).
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PERCENT OF WOMEN S/E PHDS BY FIELD, 1950-1992
(3-year averages)
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WOMEN IN THE
WORKFORCE

With growing numbers of women prepared for
the professional workforce. their presence is
increasing in all science and engineering fields.

Although still under 10 percent of the engineer-
ing workforce. they make up one fourth and
more of the working science’population. includ-
ing more than half of the psychologists and the
social scientists and urban planners. accerding to
the U.S. Department of Labor. However, few

NSAE MINORITY PHD WOMEN, 1975-1992
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women are working 1n the top
echelons of business, industry or
government: and academuc
womee stiil advance 1n rank
well behind the men with whom
they graduate.

Cnemployment Rates
Paruicularly at the doctoral level.
women do not appear to have an
equal opportunity to obtain
employment. Women in science
are more than twice as likely to
report being unemploved and
eeking employment as are men
with similar credentials. In spite
of a relatively low unemploy-
ment rate among doctoral
sclentists and engineers. the
unemployment rates in every
biennial survey of the doctoral
population over the past 16
years have been two to five
umes higher for women than for
men in the same doctoral field."
When overall unemployment is
highest. the gap between the
unemployment rates of men and
women is greatest.

Salary Differentials

A mayjor barrier (o women is
differennial salaries. including
the statement this makes. In a
democracy. salaries generally
are equated with worth. Like
men. women need to be assured
that society values their abilities,

85

EMPLOYMENT IN SELECTED OCCUPATIONS,

BY SEX, 1992
(Numbers in Thousands)

Occupation Totat
Employed

Total. 16 years and over 117.598

Manag and ¢ S 31.153

E; and g 14.767

Officiais. adminsstrative, pubhc admin. 619
Accountants and audktors 1.365

Professional speciakity 16.386

Architects 128
“nginasrs 1.751
h & 938
Comp y i 693
0O & sys. 192

Nalural scentists 459
Chemists, excert brochemists 120
Gaologists and geodesists 52
Biological and Fe sCientists 95

Health diagnosing occupations 914
Physicians
Dentists

Heslth & treating

Toachars. college and university

Te excopt collegs and unwersty
Social scientiats & uban planners
Economisis

P

Lawyers and judges
Lawyers

Source: Empioyment & Earmings, Jan. 1993, US Depi. of Labor

their work. and their achicvements. Many
things atfect salary. including amount of educa-
uon. tield of specialization, years of experience.
type and size of employer. and geographic
location: as well as shortage or surplu * of work-
#rs with similar qualifications. But when all of
those have been controlled. the differential that
remains is related to the sex of the worker.

* Nauonal Science f C of Doctoral S

Although women earn less than the men with
whom they work. women college graduates
working in a field strongly dominated by men,
such as engineering, will eam more than women
working in a fernale-dominated field such as
elementary education. because fields dominated
by women are assumed to be worth less than
those dominated by men. This has little or

and E 1n the Unsted Stares, biennial senes. 19721989

14




nothing to do with the level of demand for such
workers, the level of responsibility required for
the job. or of any shortage or surplus of supply.
And even in female-dominated fields. men are
paid more than women. from the very beginning.
For example. 1993 starting salary offers to new
g baccalaureate graduates in nursing averaged

- $36.964 for men: S31.594 for women.'

This occupational wage or salary differential.
determuned by the proportion of women in the
field. explains why. among all full time workers.
- women with four or more years of college in
1990 eamned average salaries ($28,017) nearer to
E those eamed by men with only a high school
- diploma (526.653) than to those earned by men
with a bachelor’s degree (539.238).”

—- Starting salaries in most fields are slightly lower

i * for women than for men.'* and the gap widens
over time. Some years, women tn one field or
another will show higher average offers than the

86

men with whom they graduated. as in biology in
1993. but by the next year. women will once
again have slipped behind their male cohorts.

Engineering is an exception. Here women have
received slightly higher starting salaries than men
for several years. but that advantage quickly
disappears as men are promoted faster than the
women with whom they were hired. In the words
of a recent study by the Society of Women Engi-
neers, "Before they reach the age of 30. men
engineers move ahead of women and continue to
move ahead throughout their careers.™

Doctoral scientists and enginecrs show the salary
gap beginning with the very first job, and the gap
continues to widen over time. Particularly 2t the
point about 20-24 y.ars after the PhD, women's
salaries drop off, while men's continue to rise.™

The overall salary gap between men and women
doctoral scientists in 1991 is about $12.000 per

STARTING SALARIES BY SEX, BACHELORS GRADUATES, 1993
Elementary Ed. —
i Animat Science
- Blology ——Wormen
Psychalogy = den
" Physics =
Accounting e ————
Math/Stat.
Geology ——————————
Math/Stat __'—_—'
B Computer Scl. _—'
Engineering _#
Nursing |
186 18 20 22 24 26 28 30 32 34 36
Source: CPC Thousands Graph by CPST (041)

' Bureau of the Census, Senes P-60. No. 174. 1992.

= » College Placernent Council. Survey of Starting Salacies. 1993. Final Report. Jvly 1993,

" College Placement Counci! Quarterly Surveys of Salary Offers 1o New Graduates.
' Society of Women Engincers. A National Survey of Women and Men Engincers: A Study of the Members of 22 Engineenng

Societres. New York, NY, 1993.

1991. In press.
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year. but 1s [ess in some fields
than tn others. and is less
among those with comparable
experience [evels.

S/E PHD SALARIES BY YEARS OF
EXPERIENCE AND SEX, 1991

Women scientists are hurt by
the salary differential. They
pay the same fees and tuition as
their male classmates wiule i
school: and they pay the same
prices as men tor food. mort-
gage loans. cars, and all other
essential goods and services.
The salary difference among
PhDs extends across all science
tields. and has changed very

. " PR

little over the ten bienn:al b
surveys of the doctoral popula-
tion that have been carried out
by the Nationa R h

Soscey NF
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Council since 1973.%

Sexual Harassment

A major burier to advancement is sexual harass-
ment and ¢ stright sexual discrimination.
Women scientist groups report that this problem
is a continuing one. As was evident to all after
the televised nomination hearings of Supremz
Court Justice Clarence Thomas, men and women
do not necessarily see the same thing when they
examine sexual harassment or other forms of
workplace bias, Several recent studies demon-
strate that this is stll true.2

The Glass Ceiling

Like women in every profession. women in science
are limited in how far they can rise. Less than 3
percent of top jobs at Fortune 500 companies were
held by women in 1990: only 175 or 2.6 percent of
the 6,502 corporate officers employed at the
nation’s largest companies in 1992 were women:

only 4.5 percent of the corporate board seats of the
Fortune 500 companies were held by women.”

Women in Government

Federal agencies employ a higher percentage of
women among scientists and engineers than
either industry or academe. However, as in other
settings, entry level sare lower and advancement
is slower for women. Grade levels (atid thus
salaries and responsibility) lag well behind men
of similar background. Federal women scientists,
wherever employed. typically are two or more
salary grades below men in the same field. with a
salary differential of $6,000-$12.000.* While
some of this may be attributed to greater job
longevity among men, that is not sufficient to
explain the difference.

* National Science Foundation. Charscteristics of Doctoral Scientists and Engineers 1n the United States: 1973 through 1989. op. cut.

* For example. Richard B. Pnmack and Virgnra O. O°Leacy. “Women in Ecology.” BIOSCTENCE, March. 1993; Ellis and Eng. op.
ait.. Nina Roscher. Women Chermsts 1990, Washington DC: Amencan Cherucal Socuuy December 1990; and Russell Reynokds
Associater., Men, Women and Leadershup in the Amencan Corp New Yock, N 1990.

* Study by the Femuust Majontv. reporied by Karen Ball in “Study Finds Few Women Hold Top Executive Jobs.” THE
WASHINGTON POST. August 26, l99l P A1l

* Eleanor Babco. Ed.. Salanes of S i and Tech

Science and Technology. Aug. 1993, pp. 161-166.

16th Edition. Washingwn DC: C on Prof




Women in Industry

Companies have double standards for men and
wornen, so that women and their contributions are
perceived differently than their male colleagues.
For example. companies often reward men and
penalize women for the same action, whetheritis
parentiood or leacership. Having children indi-
cates stability in male employees. but lack of
dedication to the job tor women. A confident
worren is likely to be considered “too aggressive.”
Women are promoted only after they have already
proven that they can perform the tasks required in a
new position. whereas men are promoted based on
their perceivec potential. Women are excluded
from the men’s networks. but may be discouraged
from setting up support groups of their own.™

Women in Academe

The percentage of employed PhD scientists who
are women more than doubled from 10 percent in
1973 to 22 percent in 1991.* Women make up
about one third of all working scientists. and
have been avi ‘lable in larger numbers for many
years in the lower and middle ranks of science.
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But they have been unable to pierce the upper
scientist strata in anything beyond token num-
bers.

Among doctoral scientists employed in academic
institutions. women eam less than men at every
rank. in every type of institution. and in every
field. It is also more difficult for women to find
employment in academic institutions, particu-
larly in tenure track slots: to achieve tenure when
they do receive academic appointments. and to
advance in rank. Despite large inroads into
academe, women are not yet represented on
tenured or tenure track facuity in proportion to
their availability. For example:

«In the top ten departments of mathemat-
ics in the U.S.. there were 303 tentred men and
four women in 1993. Harvard. MIT, Princeton.
Yale. Stanford. California Institute of Technol-
ogy. and Chicago had no tenured female faculty.
UC-Berkeley had two. but was being sued
(successfully) for sexism by Jenny Harrison,
who had been denied tenure.”” Women earned 22
percent of math PhDs in 1992. so the persistence

Psychologists
Medicat Science
Biclogi:al Science
Social Science
Chemists

Math Sciencs
Agncultural Sci,
Environmental Scl.
Physicists

Engineers

WOMEN AS PERCENT OF EMPLOYED S/E PHDS, 1991

Source: NSF

30 40
Graph by CPST {354 PWMH)

* Linda Dix, Ed.. Women Scientsts and Engineers in Industry: Why So Few? Washingion D.C.: Commatiee on Women in Science and
Enpineenng. National Research Council. Navonal Academy Press, 1993.

» Nauonal Science Foundation. Charactenistics of Doctoral Scnnnists *ad Engineers in the United States, 1991, 0p. at.

* Reported in MANPOWER COMMENTS, v. 30, No. 5, July/August 1991, p. 20.
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Psychologists
Medical Science
Biclogical Science
Cherusts
Computer/Into.
EanthSci.
Mathematicians
Physicists

£ngineers

Source: NSF

PERCENT WOMEN PHD FACULTY BY FIELD, 1989

25 30 35
Graph by CPST (355 PWMS

of such imbalance within mathematics faculties  the doctoral awards in chemistry every year
suggests the continued existence of a bias against since 1960. (including more than one fourth of
women in many top-level mathematics depart- 1992 awards), but they made up only 5 percent

ments.

of tenured faculty in 1991 and 16 percent of

* The picture in chemistry is similar, tenure track faculty, although they have eaned
Women have eamned an increasing percentage of  9-25 percent of the chemistry PhDs awarded by

PERCENT WOMEN PHD CHEMISTRY DEGREES
AND TENURE TRACK FACULTY

1Ll

1970-71 1976-77 1966-87 1990-91
Source' ACS & NRC

[ Degrees
R Faculty

Graph by CPST (275 PYS)
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these same 1nstitutions n every year for the past
two decades. Doctoral women chemists in
academic institutions earn substantially lower
salaries than their male counterparts with the
same rank—i.e. $6,500 tess among fult profes-
~ors in 1990, $2,926 less among associate pro-
fessors. and $1.873 less among assistant profes-
sors.”® These differences exist regardless of
experience level. e.g.. among full professors 20-
24 years after the BS. men average $65.675:
women. $61.868. -

SUMMARY AND
CONCLUSIONS

‘Women have increased their presence less in the
physical sciences and engineering than 1n most
professional occupations. Perhaps because of
their small representation. they appear to have
made less progress in removing the impediments
that continue to restrict their advancement
among their peers than is true for women in the
social sciences, in medicine, in faw, and in
general business careers -- al! of which include
higher proportions of women. Relative to men

* Amencan Chemica) Society. Domesuc Stants. D

90

with similar credentials and experience levels.
women in all of the sciences carn lower salaries.
experience higher unemployment rates, are more
likely to be employed in temporary positions.
and find fewer and slower opportunities to
advance. either in rank or toward management.
or to obtain security in the form of tenure.

The barriers of social prejudice and custom that
impede progress for women in science have not
been removed. aithough some of them are slowly
being edged aside. The isolation experienced by
women working in engineering and science has
decreased as more women enter the:se fields.

Societal mythologies about gender-based charac-
teristics of girls and women and their appropriate
roles are slow to change, but they are changing.
Most American families now recognize the
importance of preparing their daughters for
independence, rather than solely for marriage
and motherhood.

The next step. already slowly underway. will be
to equalize the playing field to take full advan-
tage of the talent and training of that hatf of the
U.S. population who are women.

D.C.. Amencan Cherucal Society. Ociober 1992,
* Rocher, op. 1L, Table 4.18.

jes of Men and Women Chermists, Washington
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Mrs. LLoyp. Well, thank you very much.

Mr. Stephens, we are going tc have to break for two votes here.
I apologize for the inconvenience, but I am sure you know that is
the way it works around here.

[Recess].

Mrs. LLOYD. Well, thank you for your patience. We apologize for
the delay.

And, Mr. Stephens, we look forward to your testimony at this
time.

Mr. STEPHENS. Thank you, Madam Chair. Actually, I should give
you some reason why I am actually here today. It turns out that
I am the father of four daughters. And listening to the testimony
earlier this afternoon, I can share many personal experiences.

I had four daughters who left sixth grade moving into middle
school excited about science. Two of them were turned off imme-
diately by their middle school science teacher. The other two main-
tained an interest in science but were counseled out, again, of tak-
ing the tough courses at the high school level. You had to contin-
ually fight to keep them in against the advice of teachers and coun-
selors. So, I can share many of those same kinds of experiences on
a personal level we heard about earlier this afternoon.

The other reason is that I have been before this committee before
and I am also retiring at the end of September. I wanted to have
this opportunity to tell you how much we appreciate your support
of education programs at the Department of Energy. We are going
to miss you, and we are going to miss the support that you have
given us in the past, and look forward to working, of course, with
the subcommittee in the future. But your support has been very,
very welcome to us.

Mrs. LLoyp. Why I thank you very much, and I wish you well.

Mr. STEPHENS. Thank you. I would also like to submit my testi-
mony for the record.

Mrs. LLoyDp. Without objection, all of your statements will be
made a part of the record and you may summarize.

Mr. STEPHENS. All right. I have shared with the committee a
copy of the recently issued catalog of education programs for the
Department and I just have to point out that these have a very
smart young woman on the cover. It just turns out the young
woman is also from Oak Ridge, Tennessee. Nothing—it was just a
fortuitous, I think,—

Mrs. LLoyYD. Well, I certainly exnect Oak Ridge to be included.

Mr. STEPHENS. That is true.

But this catalog will give members of the committee, I think, a
lot of information about all of the programs that the Department
is responsible for in education, many of which do deal with women
and people of color. As a matter of fact, that has been our number
one priority over the last several years: trying to raise the number
of women and people of color in all of our education programs.

Right now, if you look at our undergraduate programs about a
third of our participants are women. In our high school programs
it ranges from a low of 10 percent to a high of about 20 percent,

s0 we need to do much more and we will continue to increase that
percentage.




My testimony touches on a number of programs that the Depart-
ment is involved with that specifically support young women in
science all the way through the pipeline, as early as preschool all
the way up to our postgraduate programs. Let me share, though,
just a few anecdotal activities with you, trying to give you some
sense of what the Department has really been trying to do using
our collection of, frankly, unparalleled scientific resources, namely,
people and/or facilities in our world-class national laboratories.

There was a recent study done at UCLA on seventh graders
where it pointed out that although boys and girls performed equal-
ly well in math and science classes, girls consistently underesti-
mated their abilities. Since science is often viewed as a masculine
field, women are not encouraged to take math and science classes,
and as I indicated earlier, my daughters certainly are classic exam-
ples of that. Coupled with :i lack of self-confidence, this means that
many women who could do well in science classes simply do not
take them.

Our laboratories and our scientists in our laboratories try to
place their unique and exciting resources at the service of edu-
cation by working with teachers and students to motivate students
and enhance the ability of teachers to teach their subjects. We
spend a lot of time arranging contacts between our laboratory sci-
entisis and students, especially women and people of color. These
role models volunteer, and are effective and enthusiastic doing so,
at least in part because they wish someone had done it for them
when they were younger.

Let me take just a moment and show you the images of how
young men and women view scientists. These are middle school
students, and I want to show over here on the side, if you wouldn’t
mind, Robin, showing that first placard.

This is a quote from a young woman in a program out at the Pa-
cific Northwest Laboratory: “I think a scientist is a person that
never played any sports, was a nerd in school and did not have any
friends because he was always working on science projects. He
wears a white jacket. He is half bald and wears wire glasses. His
only joy in life is to discover something new or buy a used pocket
protector for a quarter. He has shiny, formal black shoes, 10 pens
and 4 pencils in his right front pocket. In his left pocket he has a
white pair of rubber gloves”.

This preconceived stereotypical image is a mindset of most of the
middle grade girls throughout this country. And what vse are trying
to do in our various programs, and I summarize that in my written
testimony—and I am going to give you a few examples—is try to
help break that glass ceiling as early as we possibly can throughout
the spectrum of our various activities.

Some of the programs that we are involved with include a whole
range of science museum programs, many of which deal with young
women. I do want to call your attention to one very spectacularly
successful project. It is a small museum outside—near the Fermi
Laboratory in Chicago--where the girls from a Girl Scout group,
ages 10 to 14, actually construct hands-on science exhibits tough
enough to stand up to the expirations of thousands of visitors.

The girls are sponsored by a variety of local organizations. In 2
months, guided by women mentors in science and construction, the
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young builders purchased the necessary materials and tools, design
and literally assemble their exhibits in physics, math and chem-
istry.

In the course of construction they learn to solder and use several
power tools. Each girl gains firsthand knowledge of the scientific
principle behind the exhibit and revels in her accomplishments.

- It is their parents who really bring it to home. They say, “Really!
RN My daughter did this.”

We have one project that I want to also call your attention to
which shows the power of new technology to excite young women
and men about science. One of the things the Department takes a
lot of pride in is the ability to connect real science in our labora-
tories to the classroom, and not more than several months ago we
had an interesting experience where one of our programs involves
a telescope out at the Lawrence-Berkeley Laboratory, which is

E automated. It is part of what we call our Hands-On Universe Pro-

gram where classrooms throughout the country link in and actually

2] take images from the telescope and use them to conduct real

oo science in the classroom.

’ On the morning of May 10th, the Hands-On Universe Program
was cited for the supernova discovery of two female high school
students, Melody Spence and Heather Tartara from Oil City Senior

I High School in_ Pennsylvania. These two students had requested
images of a gorgeous cluster of stars, about 13 million light-years
— away from the telescope.

And these are the two students who actually conducted the ex-
periments. They were intrigued by what a whirlpool galaxy would
look like. The photographs revealed a newly discovered supernova
just as it erupted. Heather now looks to the night sky with a much
different approach. She says you think, What am I going to find

. this time? :
Let me share with you two letters from that same class to their
teacher.
. “] am a student that have been working on the Hands-On

Science Program for one year now. This program has taught me
that even though I may get the best grades when it comes to book
work, when it comes to working on something I can do myself I can
accomplish much more. I was a learning disabled student until last
year and science was always my weakest subject. When my coun-
selor told me I was going to have to transfer to regular science
class I was scared that I may not do well and would have to go
back to the LD classes. In the beginning of the year I was not doing
too well. Since that time I was introduced to the Hands-On Uni-
verse Program. My grades have gone from a D and an F to an A
and a B. I have also learned that I can use this program for other
classes beside science. This program has given me self-confidence
an’fi has also helped me make my choice to become a future teach-
er”,

And one other letter I would like to share with you from the
same program.

“l know there is a special reason why I love this program. It has
taught me to take interest in my education again. Recognize these
are seventh graders. I know that part does not make any sense.
Let me explain. At the beginning of this year I did not have any
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interest in school. I almost did not cavre about my future and I saw
no reason to. My grades showed my attitude. I was constantly
blowing off school on anything. One day I started listening to my
teacher about this new program called Hands-On Universe. The
minute she said computers, I started listening. I love to work on
computers. Anyway, after working on the program I found that I
was hooked on science. One major side effect was that my interest
in all schooling was renewed. I actually enjoy coming now and
learning new things, not just in this ~lass but all others as well.
My math grades have improved. For me math has always been a
struggle and I was never very good. But thanks to this particular
program I have now learned to look at things a little differently
and to just keep trying. When I was younger I loved science. I just
could not get enough of it. I remember how much fun science is.
This has now made me plan to study for a career in oceanography
and marine biology. This program has made such a difference in
my life. If it was not here for me to lean on I really do not know
where I would be today”. And again, this is a seventh grade—sixth
grade, seventh grade young v omen.

So, these are just examples. If you reach students at that earlier
age with the kinds of experiences that do real science, their con-
ﬁdeéwe grows and they will know where they want to be down the
road.

Mrs. LLoyD. They are beautiful, beautiful success stories. Won-
derful success stories.

Mr. STEPHENS. Let me just close by sharing with you, after we
bring in scientists into the classroom and work with students and
their teachers and spend the periods of great intense concentration
that our scientists do in a classroom, student images of science also
begin to change. And, if I can show you that last placard there
which talks about after the fact, after young women and young
men have worked with scientists, this now is the same young
woman who said “a scientist looks like any person except that a
scientist studies the earth and space and tries to help the environ-
ment. Even if'a scientist is a woman she is just as good as a man.
Scientists are trying to make a better future for us all”.

So, Madam Chair, these are just some of the programs the De-
partment is involved with. We have many others. They are cer-
tainly summarized in our Education Prog-ams Catalog.

We are proud of what we do. We are going to do more. And we
do appreciate the support this committee—

Mrs. LLOYD. Well, I hope you get the opportunity to tell this
story many times. Thank you very much.

Mr. STEPHENS. Thank you.

[The prepared statement of Mr. Stephens follows:]
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Honorable Representative Lloyd and other distinguished members of the House.

I am honored today to represent the Department of Energy’s Office of Science
Education and Technical Inform.tion and share with you some of the regional
and national education programs conducted by the Department of Energy’s
headquarters, Taboratories and facilities that focus on females and other
underrepresented minorities. I have brought a number of our 1994 Education

Program Catalogs for you to see the range of our programs, as well as the 1994

Guidebook to Excellence which has the input of 16 federal agencies and what

they are supporting in K-12 science education.

The Department >f Energy’s strategic plan includes a strong commitment for
supporting science education as one of the key elements in ensuring future
scientific and technical leadership for continued economic competitiveness.
The strategic plan also calls for the Department to help provide a technically
trained and diverse workforce for both the Department and the Nation by
enhancing scientific and technical literacy of both youth and adults on energy

and environmental {ssues.

The Office of Science Education and Technical Information is responsible for
overall coordination and policy direction of the Department’s involvement in
science education at all levels of education -- precollege throuyn
pastgraduate and across all Departmental missions and programs. The Office
has developed a new strategic plan for the support of science education which

includes a Learning Continuum and a set of Action Strategies
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Learning Continuum

The Office of Scienct Education and Technical Information has two basic goals

in supporting mathemat'cs and science education as illustrated by the Learning

Continuum (Exhibit I).

-- Qur first goal is to ensure that the Department’s own staffing needs are
met and are fully representative of our Nation’s diverse population. Until
the 1ate-1980’s, the »rimary focus of the DOE education programs was on
encouraging university students to pursue careers in the DOE-related
scientific and technical areas through student scholarships and research
appointments at DOE facilities. Research appointments were in fields that
included mathematics, physics, geoclogy, chemistry, zoology, biology, and other

areas of basic and applied research.

-- Our second goal is to do our part to achieve a high level of a
scientifically and technically literate citizenry. We have exciting
strategies 1ike the Science Museum programs which provide hands on, direct
experiences with scientific phenomenon designed to stimulate interest in and
awareness of scientific and technical concepts. Since 1989, the Department’s
science education mission has been significantly expanded to include programs
directed at early intervention at the Pre-K through 12 levels as well as
programs developed to increase s;ience literacy. The Department’s strategy i

precollege science education support is based on five premises:

« Serious efforts to produce students with excellent mathematics and science

skills must begin at the elementary school level and reach all students;
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» Science and mathesatics teachers must become full partners in the

scientific community;

« Programs must encourage full participation individuals traditionally

underrepresented in mathematics, science, engineering, and technology;

« DOE must use more fully utilize its unique reyional scieatific facilities

and staff to help improve mathematics and science educaticn;

. DOE’s efforts must be totally integrated with those of other Federal

agencies, the States, and private sector to yield the greatest benefit for

the Nation.

-- We will also position ourselves to support the Administration’s major
commitment to technical training, ensuring a smoother transition from school-
to-work, and providing for the retraining of workers displaced as a result of
the end of the Cold War. Beginning in 1995 DOE‘s education programs will be
expanded with a new focus on community colleges and vocational schools, where

critical technical skills are taught.

We will help to ensure that all students poussess a passion for continuous
learning, whether on the job or in higher education and are equipped to more
easily adapt to rapidly changing job requirements and future employment needs,

and to assure the pipeline for future scientists and engineers.
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Action Strategies

In a perfect world of unlimited resources, we would fund every good idea.

But, in the real world of diminishing resources, we are forced to make hard
choices based on a rationale that delivers results. We use action strateaies,
to apply this new thinking to our current programs, as well as to make

decisions on new proposals. Some of those strategies include:

-- The "Hands On Universe" program at the Lawrence Berkeley Laboratory (iBiL)
illustrates the use of State-of-the-Art Technology to meet young people at
their point of interest. Students from all over the country can access a

multi-million dollar mainframe and do actual math, physics and astronomy

computations.

« On the morning of May 10 on NBC’s "Nightside," the Hands-On Universe program
was cited for the supernova discovery of the two female high school
students, Melody Spence and Heather Tartara from 0il City Senior High, PA.
These two students had requested images of a gorgeous cluster of stars about
13 million light years away from the LBL telescope because they were
intrigued by what a "whirlpool" galaxy would look 1ike. The photographs
revealed a newly discovered supernova, or exploding star, just as it
erupted. Heather now looks to the night sky with a different approach. She
says, "you think 'Nhat am I going to find this time?’"

-- Another action strategy focuses on the family as a learning unit. Several

of our laboratories use the Famiiy Math Program, developed at the Lawrence

Hall of Science, and used in educational outreach programs at several labs,
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provides much needed opportunities for involving families in their children’s

learning process. This recognizes the need for educational support at home.

-- Another strategy notes that reform in science education must be
institutionalized and continued, hence, our focus on Systemic Reform. This
invelves a fundamental change of institutions and their systems, that is, the
ways educators and policy makers define and deliver the curriculum,
instruction, assessment, professional development, management, finance and
governance of education.

-- A fourth action strategy emphasizes Evaluation and Assessment. We have
pursued a rigorous program for quality of science content and instruction by

doing the following:

providing priority funding to systemic teacher and student programs since
they hold the most promise for accomplishing learner achievement in science,

mathematics and technology;

providing evaluation training for all DOE education program managers

collaborating with the National Center for Improving Science Education
(NCISE} in the development of templates from research and best practice for
program design, implementation and evaluation, and in the development of

appropriate evaluation tools to measure impact.

participating in an interagency National Science and Technology Council
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(NSTC) evaluation of teacher programs to determine the best practice across
all agencies (the evaluation tools developed by the Department and NCISE

will be used for the cross-agency evaluation); and

« developing a decision-making tool for the review of program plans and grants

submitted to the Department.

ANl of our goals, objectives and strategies must hinge upon the concept that
the accomplishments we strive for should be independent of individuals and
personalities. We expect our achievements to be long lasting and to span the
learning continuum, and ultimately eliminate the need for "one shot’ and

"band-aid” programs.

The Departmert oversees an unparalleled collection of scientific and technical
facilities and equipment with extraordinary potential for kindling in students
and the general public a sense of excitement about science and for increasing
science literacy. Programs funded by DOE and its contractors annually reach

more than 1 million students, educators, and members of the public.

Department of Energy Programs for Women

The Department’s education programs place a special focus on encouraging
underrepresented populations, including young women, to enter the mathematics,
science, engineering and technology fields. The holes in the scientific
education pipeline for women begin early on. Studies have shown that
mathematics and science teaChers pay more attention to boys than girls and

give them more eye contact. Boys are more likely to be asked more challenging

BEST COPY AVAILABLE
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questions than girls in science and math classes. And in group activities,
boys tend to get more involved in the "hands on" aspect by actually operating
the equipment, while girls tend to record data and write reports. B8y middle
school, many girls lose confidence in their scientific skills. According to a
UCLA study of seventh graders, although boys and girls performed equally well
in math and science classes, girls consistently underestimated their
abilities. Since science is often viewed as a masculine field, women aren’t
encouraged to take math and science classes. Coupled with their lack of self-
confidence, this means that many women who could do well in science classes

simply don’t take them.

The DOE laboratories and facilities around the country are trying to place
their unique and exciting resources at the service of education, emphasizing
working with the school systems and the education community to pioneer
innovative and effective programs in science and math education. A major goal
is to provide opportunities and experiences to motivate students and enhance
teachers. They arrange lots of contact between students and laboratory-staff
role models -- especially women and other underrepresented groups. The role
models volunteer and are effective and enthusiastic doing so, at least in part

because they wish someone had done it for them when they were younger.

Let’s take a moment and conjure the images of some middle grade students in

the OPTIONS program at our Pacific Northwest Laboratory in Richland,
Washington.

"I think a scientist is a person that never played any sports, was a nerd in
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school and dit’t have any friends because he was always working on science
projects. He wear: a white jacket is half bald and wears wire glasses. His
only joy in Vife is to discover soaething new or buy a used pocket protector
for a quarter. He has shiny formal black shoes, 10 pens and 4 pencils

in his right front pocket, in his left pocket he has a white pair of rubber

gloves.

This preconceived stereotyped image is a mind-sei of most of the middle grade

girls throughout the country. DOE is doing its part in breaking the glass

ceiling in programs and events 1 am about to describe.

Our Museum Science Education Program has helped increase the public’s
understanding of science through energy-related exhibitions, programs, and
media in science/technology centers, zoos, aguariums, and other museums since
1991. Some recent recipients include the Lexington Children’s Museum, New
York Zoological Society/Bronx Zoo, South Dakoia Discovery Center and Aquarium
SciTech in Aurora, 111inois, the Exploratorium in San Francisco, and the
Discovery Center of Idaho. A number of these programs focus on female

students:

« Energy Works in Fort Worth: This summer, at the Fort Worth Museum of
Science, 42 seventh grade minority girls, recruited from economically
depressed communities, will dig for fossils, analyie owl pellets, model clay
bones, map coal bearing earth layers, use computers to download satellite
imagery of geologic features, and mess around with magnets, conductors,

circuits, and electrical appliances. The ten-week Girls Summer Lab blends
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energy science, geology, and paleontology, forming a multi-disciplinary

approach to the scientific method and the development of problem-solving

skills.

At Texas Christian University, 12-14 year old girls will talk with female
graduate students and geology professors about personal interests and
science careers. At the "Big Brown" power plant, the Texas Utilities’
Fairfield facility, the girls will collect coal samples, tour the controil

room, and observe the huge burners that produce steam under pressure for

etectricity.

With a paleontologist, the students will explore a dinosaur dig currently
being excavated near Fort Worth where massive bone conglomerates of

Pleurocoelus and the sauropod family litter the ground. They will go one-
on-one with an inspiring paleobotanist about 1ife as a field scientist and

why she chose her career path.

These are at-risk kids, girls left out when opportunity knocked. Soon they

will become "explainers" at the Fort Worth Museum of Science and History.

They will turn-on to science and each other -- discovering, nurturing, and

growing together.

SciTech Cluds for Girls is another successful museum program. In Aurora,
outside Chicago, girls ages 10-14 construct hands-on science exhibits tough
enough to stand up to the explorations of thousands of visitors to SciTech

(Science and Technology Interactive Center). The girls are sponsored by
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Scout Councils, Urban Leagues, Catholic Youth Organizations, the African
American Pastors. In two months, guided by women mentors in science and
construction, the young builders purchase the necessary materials and tools,
design and literally assemble their exhibits in physics, mathematics, and
chemistry. In the course of construction, the girls learn to solder and use
several power tools. FEach girl gains first-hand knowledge of the scientific
principle behind the exhibit and revels in her accomplishments. But it’'s

their parents who exclaim, "Really, my daughter did this?"

New Explorers Partners.

The PBS series, "The New Explorers” with Bill Kurtis just recently won the

George Peabody Award in broadcasting achievement which is equivalent to the
pulitzer for the series and the educational materials. Womea in Science that
have been showcased on the "New Explorers" are Phyllis Pitluga, an astronomer
at the Adler Planetarium and German scientist Maria Reiche who are studying
the giant figures, shapes, and lines elched in the Peruvian desert that have
"puzzled humans for more than 2,000 years; Dr. Betsy Dresser of the Cincinnati
Zoo explains the latest methods in human reproductive technology in helping to
save endangered animal species; and Dr. Mae Jemison, the first African-
American women to journey into space discusses her educational studies
beginning in the Chicago inner-city schools and then re-counts her space

travels before, during and after 1ift-off.

Nationwide DOE is involved with over 30 museums and community organizations
which serve as ’New Explerers’ partner sites to (1) disseminate excellent

science that is required in the classroom; (2) present scientific career

10
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information with a concentration on minorities and women; (3) provide hands-on
experiences with scientific methodologies; (4) provide contact with scientists

and real scientific materials; and (5) show how students could become

scientists.

To date, in the Chicago area alone, over 100,000 students have with their
teachers, used the New Explorers video tapes, two weeks of curriculum related
activities ascociated with that video, had an awareness of career potential,
and taken a field trip to the partner site. This program is our premier

initiative in increasing the public understanding of science.

Similar partnerships in Boston include local schools and the Museum of

Science, the New England Science Center, and the New England Aquarium. 1In

Washington, D.C., schools are working with the Smithsonian Institution through

the Anacostia Museum and the National Zoological Park’s New Opportunities in
Animal Health Sciences (NOAHS) Center. Other cities, schools, and
laboratories with similar programs include Central School in Somerville, New
Jersey, and Princeton Plasma Physics Laboratory; Fernald Environmental
Management Project and Cincinnati schools, zoo and museums; SciTrek and Zoo

Atlacta in Atlanta; and the Science Museum of Minnesota.

Magic School Bus

"If you keep asking questions, you'll keep getting answers," says Ms. Frizzle,
the zany teacher in the new fully animaled series, The Magic School Bus. PBS .
will premier the new series, in September. Ms. Frizzle brings her spirited

personality as she urges her multi-ethnic class of kids to "Take chances!"

11
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Ms. Frizzle is a terrific role model for girls because of her enthusiasm and
determination. The Department of Energy, along with The National Science
Foundation, Microsoft Home and the Carnegie Corporation of New York is

providing financial support for this series.

Hands-On Universe.
I have previously mentioned the Hands-On Universe program which makes cutting-

edge astrophysics research tools and technologies available to a wide

precollege audience. Through microcomputers and electronic networks,

participants can request astronomical images from the LBL professional-grade
telescopes. The microcomputers and communication networks also link

participants and professionals in genuinely collaborative apprenticeships.

In addition, work is under way to develop astronomy-based science curriculum
units for use in the high school classroom, user-friendly image-processing
software, astrophysics museum exhibits, and planetarium programs. The

National Science Foundation has also provided funding for this program.

For one female student, Tammy Lynch, Hands-On Universe has changed her life.
"...This program has taught me that even though I may not get the best grades
when it comes to book work, when it comes to working on something I can do
myself, I can accomplish much more. [ was a Learning Disabled student and
science was always my weak subject. t%hen my counselor told me I was going to
be transferred to a regular science class, I was scared that I may not do too
well, and I would have to go back to LD classes....My teacher introduced me to

the Hands-On Universe program. Ever since that time my grades have gone from

12
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D and F to A and 8...."

PreFreshman Enrichment Program (PREP) is one national precollege program that
is not held at the Department’s national laboratories and facilities.
Participating institutions, primarily colleges and universities with science-
based degree programs, conduct summer institutes for 6th to 10th grade

students from groups typically underrepresented in mathematics and sciencs

The goal of these &- to 8-week programs is to capture and retain student
interest in science by guiding them to choose college-preparatory science and
mathematics courses. The summer activities focus on encouraging students,
particularly young women and minorities, to consider careers in science-
related fields. PREP provides a number of enrichment experiences, including

Taboratory work, field trips, tutoring, and counseling.

Three of the PREP programs have focused specifically on females:

Seattle MESA Science Program for Girls. During the summer, 36 middle school
girls from 10 schools in the greater Seattle area met four hours a day to
acquire first hand knowledge of computers and how they are used in science
and technology. Seventh and eight graders from five ethnic backgrounds,
African American, Asian, Caucasian, Hispanic, and native American,

participated in hands-on science tabs that incorporated the computer as a

basic tool to collect and analyze data. Each week ended with a field trip

to observe the use of computers in the science workplace.
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Pacific University Science and Yechnology Camp for &irls. During the 4 week
camp a week is spent studying each of the following: biology, chemistry,
physics, and mathematics/computer science. In all academic area. there is
virtually no lecturing by faculty, instead, emphasizing student
understanding and discovery through 1ab work. During a typical week two
afternoons are spend on field trips to local scientific companies or
research. The other days had labs all morning and afternoon with a long

break mid-day for lunch and physical activity.

Sierra Nevada College. Project curriculum focuses on the environmental
science components of watersheds, water quality, hydrology, physics,

geography, geology, ecology, and wildlife, including the mathematics

components of algebra, statistics, formulas, conversions, ratio, proportion,

calculus, geometry rates of changes, volume, area, percentages, scales,
plotting densities, graphing, and demoegraphics. Instruction is
characterized as hands-on, field-based, motivational experiences where
female role wodels engage participants interactively in participatory
processes to complete a research study resulting in reports and
presentations to faculty, parents, the community and at the participants’

individual school sites.

“Spactacles,” Weslyan Summer Camp

Through fun, hands-on experiments using chemical analysis, girls extract and
distill, employing organic chemistry to learn the synthesis of perfume from
natural sources, over 60 middle grade girls from Georgia, Florida, South and

North Carolina, California, Tennessee, Alabama. and Virginia engage in
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innovative mathematics and science curriculum. This summer two separate two
week summer camps called "Spectacles” will be conducted on the campus of the
a1l women school, Wesleyan College in Macon, Georgia. These camps will allow
girls tn interact with outstanding female educators and scientists who also
conduct an “Expanding Your Horizons" in science and mathematics career

presentations. MNow in its fourth sumser, Wesleyan is tracking all of the

participants throughout their continuing educztion. Already, Wesleyan has

assessed through self-ref.rt measures, participant attitudes toward the study
of math and science after participation in the project. Following are the

objectives of the ’Spectacles’ program:

« To intervene to change middle school girls‘ counterproductive beliefs about

science and mathematics;

« To engage middle school girls in the study of math and science in order that
they will be inspired to enroll in additional math and science courses in

middle and high school, thus leaving open the opportunity for further study

in these areas.

I would like to share with you some anecdotes of those who have attended the
‘Spectacles’ camp and what the experience has meant to the girls, their

families and their communities:

« A mother of a 7th grade girT in Pacolet, South Carolina had a bake sale; she
baked a1l the cakes, and sold them in front of a local store to raise money

so that her daughter could attend a special summer camp. She also planned a

15
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yard sale and was willing to hitchhike to Macon, Georgia to get her daughter

to participate in the math and science summer experience.

Macon 2000, a local group whose mission is public education improvement in
Bibb County, Georgia, has provided two sciolarships for two girls from the

most depressed middie school in the county to attend a special camp.

One camp goer sold onions to four different concerns in order to raise money
for tuition to learn wmath and science.
A teacher contributed part of the tuiticn from one of her students to attend

the camp and then drove her from her home in South Carolina.

A rising 6th grade girl from Bibb County, GA who has advanced cerebral palisy

is attending the camp, the fii'st residential program that she has been able

to participate in.

A single parent who works as a teiephone operator gave her financial status
and how her paycheck was used each month. She asked that she be allowed to

pay $20 every two weeks until she paid for her daughter to go to this

special camp.

Expanding Your Horizons Conferences.

Several of the DOE laboratories have heiped to co-sponsor Expanding Your

Horizons workshops. These one day workshops are designed to provide 6-12

16
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grade young women with women role models in scientific and technical careers.
Over 1800 young women attended the four regional conferences held in the
Central ¥alley an¢ Bay Area im California, co-sponsored by the Lawrence

Livermore and Sandia Naticnal Laboratories.

The purpose is to provide a fun program with enthusiastic role models and
hands-on activities to encourage young women in science, mathematics and
engineering careers.

DOE- Review of Laboratory Programs for Women

In 1990, the need was suggested for a review of education programs at

Department of Energy (DOE) laboratories that serve women and to examine the

existing environment for women currently on staff. To meet this need, the DOF

Review of Labaratory Programs for Women was established.
The objectives of the program review are to:

« review the status of existing laboratory programs which focus on
increasing participation of young women in science, mathematics, and
engineering-related careers and determine if there is a need for
additional efforts to increase female participation in DOE science

education programs carried out at and/or by the laboratories;

look at the laboratory environment in which the DOE student programs are

carried out, focusing on laboratory programs that enhance the status of

17
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women in science, mathematics and engineering-related careers at the DOE

laboratories; and

e develop an action plan, if there is a need, for identification and
- implementation of additional efforts that should ta undertaken by DOE

Headquarters and/or the laboratories.

The Fourth Annual Review (1994) is being held in New Mexico, co-hosted by
Sandia National Laboratories and Los Alamos National Laboratory; the theme of

the Review is ‘Weaving the Thread of Uiversity into the Fabric of Quality.’
Some of the outcomes and benefits to date include:

e have identified and highlighted programs to encourage women (females K-16)

to consider career options in scientific and technical careers

e are developing a strategic plan that will link with other DOE Headquarters
strategic plans, i.e. Office of Science Education and Technical
Information, the Diversity Council, and the Office of Economic Impact and

Diversity;
e are linking with other DOE and National women’s programs

The DOE laboratory and facility education offices publications and media
programs have been produced to inspire young women to continue to be turned-on

to science and consider careers in science.

18
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Associated Western University’s Northwest Division in Richland, Washington
branch developed a booklet called ®Northwest Women in Science® which serves as
role mode]l guidebook and resource directory to be used by students, teachers,

and parents which highlights scientific careers pursued by women.

*Breaking Through®, a video tape produced by Sandia National Laboratory,
California working with the Jet Propulsion Laboratory has won numerous awards,
such as an honorable mention by the American.Women in Radio and Television and
Pacific Mountain Network National Commendation Award. It allows the viewers to
see* three women scientists who are making significint contributions to the
scientific community. This video provides a strong motivating force
encouraging young girls to continue their studies of math and science

thrcughout high school and college.

This year many of the laboratories and facilities celebrated the *Bring. Your
Daughter to Work Day.* One event connected with the April 28 agenda was

conducted by the women at the Sandia National Laboratories f£ducation Outreach
Department. Daughters taking part in the day participated in the "Science is

Fun" demonstration held during the morning with over 700 daughters taking

part.

An ongoing program for the Department is our involvement with teachers in the
Teacher Research Associates Program (TRAC). One of the teachers was from
Freehold Township in New Jersey, Susanne Flannelly. She was assigned to the

Lawrence Berkeley Laboratory last summer. She cites the following as her

major accomplishments: "I had the opp -tunity to meet Dr. Glenn Seaborg, who

19
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discovered plutonium and ; former director of the Department under four
presidents. He was probaily the most impressionable individual that I ever
met. At 85, he still goes to work every day, although he called it ‘play’. I
listened to Tectures on the human genome, laser technology, and the latest
issues from George Smoot’s new addition to the "Big Bang’ theory. I actually
performed an experiment on DNA fingerprinting and put together a 100 foot
whale, in addition to being involved with the iatest multimedia technology. 1
had a hard time adjusting to the fact they did not work on the (school) "bell"
systein. I had no idea when 45 to 60 minutes had passed.

The' experience, was the most stimulating educational endeavor ! have ever

encountered.”

In closing, 1 would like to reflect back to the image of the scientist that
the Pacific Northwest Laboratory’s OPTIONS student initially had and listen to
the difference after she has had the opportunity to visit and talk with the

scientists and technicians at the DOE laboratory.

"A scientist looks 1ike any person except that a scientist studies the earth
and space and tries to help the environment. Even if a scientist is a women
she’s just as good as a man! Scientists are trying to make a better future

for us all.”

Thank you for the oppertunity to testify on the Department of Energy’s role in

providing a quality educational experience for young women across the country.
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Mrs. LLOYD. Dr. Stutsman?

Ms. STuTrsMAN. Madam Chairman and members of the sub-
committee. I appreciate the opportunity to testify today on behalf
of the National Science Foundation.

Science and mathematics education for women and girls is a
topic of very great concern at NSF, particularly within the Edu-
cation and Human Resources Directorate which I represent.

The under-representation of women in scientific and techno-
logical careers is well documented. Women do have a significant
but unequal proportion of jobs in the biological and agricultural
sciences, demonstrating that there are no intellectual barriers to
careers in science.

To account for the very low proportion of women in the physical
sciences and engineering, we must look at the barriers to careers
in these fields that result from social values, attitudes of parents,
teachers and peers, stereotypes, the lack of role models, inequitable
teaching and learning at every level of education, sex discrimina-
tion and sexual harassment among others.

In the past few years we have begun to look at the under-rep-
resentation of women in science and engineering from a larger per-
spective. A perspective that examines the need for institutions, sys-
tems, policies and practices to become more inclusive.

Efforts to increase the participation of women in science and en-
gineering no longer focus on women as somehow deficient, in need
of alteration so that they can fit the existing environments of
sciencé and engineering, and I think that that has been brought
out earlier this afternoon much more dramatically.

The NSF is assimilating this new view through an expansion of
its programs which target women and girls. Programs which target
young women in K through 12 science and miathematics cducation
are supported largely by the Education and Human Resources Di-
rectorate of NSF, although there are some efforts throughout the
research divisions as well.

Our program announcement for Activities for Women and Girls
encourages proposals that focus on females from kindergarten
through graduate education, their parents, their teachers, and the
various communities in which they learn.

We have three program areas that address these needs. The first
is model programs—projects for women and girls which encourages
the design, implementation, evaluation and dissemination of inno-
vative, short-term, highly focured activities to iraprove access and/
or retention of females in science, engineering and mathematics
education and careers.

The second area, Experimental Projects for Women and Girls,
supports activities that create positive and permanent changes in
the academic, social and scientific climates. These changes will
allow the interest and aptitude that women and girls display in
science, engineering and mathematics to flourish.

Information Dissemination Activities was developed to accelerate
efforts to increase girls and women’s participation in science, engi-
neering and mathematics by encouraging widespread dissemination
of information-and strategies about the interest, retention and ad-
vancement of women and girls in scientific-and technical careers.




The Model Projects Program currently “inds 13 projects that
focus on young women in kindergarten through high school, their
parents and teachers and others who influence their career deci-
sions. One project, in San Antonio, Texas, called Find Your Wings,
has reached more than 500 fourth through sixth grade girls. The
program will be instituted nationally next year as part of the Girl
Scouts of America Program Guide, and a manual and videotape
will be available to groups who wish to replicate the program.

This is the first year of the experimenta! programs, the larger ef-
forts. Eleven projects to be implemente ! over the next 3 years have
been recommended for funding and will be announced shortly.
Ezch includes some activities intended to improve the educational
climate for young women in kindergarten through high school.

One represents a statewide collaboration designed to make per-
manent changes in women’s and girls’ access to and participation
in science, engineering and math. The projects are targeted par-
ticularly to girls who come from sconomically disadvantaged and
under-represented minority populations and will include a state-
wide clearinghouse for resources, research, symposia and con-
ferences, and dissemination of project products.

Yet another utilizes the collaboration between a science museum,
which we have talked about a bit so far, and the Girl Scouts of
America, frequently mentioned already, designed to empower Girl
Scout volunteers to plan, organize and direct engineering—science,
engineering and mathematics activities at the grassroots level.
Through a national dissemination plan, this effort can potentially
reach more than 2-1/2 million Girl Scouts.

In the future NSF plans to coordinate evaluation efforts so that
cross project data can be developed that would identify the types
of interventions with the highest probability for success. Such an
effort could also investigate whether particular interventions are
more appropriate at certain ages or with certain racial/ethnic
groups.

With increased attention to activities designed to encourage the
participation of women and girls in science, engineering and math-
ematics, there is hope for real and sustained progress to be made,
and the existing situation which inbibits the full participation of
women should improve.

Artificial barriers to young women’s progress in science, engi-
neering and mathematics must be disassembled. Educators, em-
ployers and scientists, engineers and mathematicians themselves
must recognize behaviors that have a differential impact on fe-
males and males. NSF is actively seeking ways to eliminate these
barriers.

Thank you, Madam Chairman, for this opportunity to testify.
And like everyone else, I will be pleased to answer questions at an
appropriate time.

[The prepared statement of Ms. Stutsman follows:}
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Madam Chairman and members of the Subcommirtee, I appreciate the opportunity to

testify before the Subcommittee on Energy on behalf of the National Science Foundation.

Women and K-12 science and mathemstics education is a topic of very greit intarest at
.NSF, and particularly within the Education and Human Resources Directarste.

At the close of the twentieth century in the United States of America, the under
representation of women in scientific and technological careers is a well documented and

disturbing fact. Women do have a significant, but still unequal, proportion of jobs in the

biological and agricultural sciences. demonstrating that there are no intellecutal sarrers

to women sceking careers in science. To account for the very low proportion of women
in the physical sciciioes and engineering, we must look at the bariers to careers in these
fields that result from social values, attitudes of parents, teachers, and peers, stercotypes,
& lack of role models, inequitable teaching and learning at every level of education, sex
discrimination, and sexual harassment among others. Today's hesring focuses attention
on ane sagment of the continuum representing young women's progress from birth to sn
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established career—the mathematics and science education of a young woman from
kindergarten through high school.

In the past few ycars, a different way of looking at the under representation of women in
science and enginsering had begun to emerge at many different levels of education and
employtaent. This new view supports an understanding that institutions, systems,
policies, and practices noed to become more inclusive. No longer do efforts to increase
the participation of women only focus on them as somehow deficlent, in need of
alterstion, so that they can "fit" the existing environmessts of science and engineering.
The National Seience Foundation is assimilating this new view through an expansion of
its programs targeting womea and girls. In particular a new program ares, Expetimental
Projects for Women and Girls, funds projects which create positive and permaneat
changes in the scademic, socisl, and scientific climates,

NSF's targeted program. for women and girls can be classified into three categories:
Comprehensive Focus, Graduate Student Focus, and Facuity Research and Development
Focus. Progmans which target young women in K-12 science and mathematics education
reside in the Education and Human Resources Directorats of the NSF. The greatest
increase in project finding occurred in the Division of Human Resource Development

with the developiment of several new programs intended to increase the participation of
women and giris in scientific and tzchnical careers. In addition to these targeted

programs described in the following testimony, & number of projects that specifically
affect young women of elementary and secondary school age are funded by other
divisions in the Education and Human Resources Directorate.




120

The program snnouncement for EHR's Activities for Women and Girls (NSF 93-126)
encourages proposals focusing on ferales from kindergarten through graduate education;
their teachers or patents; and/or the various communities in which they learn,

The Model Projects for Women and Girl program encourages the design,
implementation, evaluation, and dissemination of innovative, short-term, highly focused
activities which improve access and/ot retention of females in science, engineering and
mathematics (SEM) educstion and careers. In addition, it supports projects which
demonsirste the effectiveness of such activities through refinement and expansion, or
replication with a different population or setting.

The Experimental Projects for Women and Girls program suppoits activities which create
mmmm:cmumqummmammm
hmmmwmmmmwummmmw&m
mathematics to flourish, In addition, this program supports projects that add to the
knowledacbmmdinginmocﬁmbetwmmndumdmeinﬁmwumofm

memummmﬁmaonf«mm.

TheInﬁo:mﬁonDilumimﬁonAcﬁviﬁummwudmlopedmweelm efforts to
increase girls' and women's participation in acience, engineering, and mathematics by
encouraging widespread disseraination of information and stratagies. The intent of this
program i to support activities which inform others of succeasful strategies that improve
the participation of, or reduce barriers o, girls and women in science, engincering, ad
mathematics. In addition, the program provides for projects which disseminate

inforraation about the interest, retention, and advancement of women and girls in
scientific and technical areas.
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Three of the 11 Model Projects for Women finded through the Career Access program in
1992 were dirsctad at the education of young women in kindergerten through high school.
The projects focus.d on a variety of activities involving students, their teachers, and theis
parents. One introduced elementary school girls to physics concepts through games, toys,
and experiments. A portion of a fourth project focused indirectly on the K-12 age group
by tralning faculty and sdministrators from enginoering schoois to run pre-college
activities for young women. A summary sheet referencing all of the 1992 Model Projects
is attached. .

In 1993, the Model Projects for Women and Girls progeam level increased to 16 projects,
10 of thens focusing on young women in kindergarten through high school, their parents,
teachers, and others who influence their career decisions. Recipients of the awards were
at institutions from coast to coast and border to border. One project in San Antonio,
Texas called "Pind Your Wings" reached more than 500 fourth through sixth grade girls.
Thw program will be instituted nationally in the 1994-95 school year as part of the Girl
Scouts of America Program Guide., A manual and video tape are available to groups who
wish to replicate the program. Another project in Seaitle, Washingion called NSF Young
Leaders enaliled small teams of young women in the eighth grade to take part in
designing and directing a science project which they carried out over a six months period.
Some of the young women in this program were from the American Indian Heritage
School. One of thet, 13 year old Raven Alexander, thought the project would be boring
when it began. However, the field trips were 5o much fun that now she wants to become
a science teacher. A summary sheet referencing all of the 1993 Model Projects is
astached.

This year is the first full year in which Programs for Women and Girls exists in an
expanded form, separate from programs for other under represented groups. This ‘s the
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first year in which Experimeatal Projects for Women and Girls will be awarded. Elevan
projects, to be implemented over the next three years, have been recommend for funding.
Each project includes some activities intended to improve the sducasional climats for
young woman in Kindergarten through high school. One represents a staie-wide
colisboration designed to make permanent changes in woten's and girls' acoess to, and
‘participation in sciancs, ungineering, and mathenarics (SEM), especially among
sconomically disadvantaged and under represented minority popuistions. The project
will inchide & statc-wide clearinghouse for resources, ressarch, symposia and conferences,
- and dissemiration of project products; 2 public awarensss component including local
"equity partnerships”; a "self-esteem building” componant to support girls and women in
clamentary, secondary, and ~ollcge levels; and a pre-servics and in-service component
daveloping new curricula which sddress women in SEM issuas for future and practicing
teachers. Another project utilizes a collaboration between a science museum and the Girl
Scouts of America designed to empower Girl Scout volunteers to plan, organize, and
direct scisnce, enginsering, and mathamatics activities at the grass roots level. Througha .
national dissemination plan more than 2,501),000 Girl Scouts in 332 councils can be
touched, In addition another set of Modal Projects for Women and Girls has been
roviewed and 18 awards will be made.

Each of the past and current rrojects has included a significant evajuation component. In
the future NSF hopes to coordinate evaluation efforts so that cross-praject data can be
developsd which weuld suggest what type of interventions have the highest probability
for success. Susa an effort could alsc investigate whether particular interventions are
more apptrpriate at certain ages or with certain racial or ethnic groups.

With increased attention to acivities designed to encourage the participation of women
and gicls in science, engineering, and mathematics there is hope for real progress to be
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made and the existing situation which inhibits the full potential of fernales should
improve. Artificial barriers to young women's progress in science, engineering, and

mathematics must be disassembled. Educators, employers, and the scientists, engineers,
and mathematiciang themselves must recognize behaviors which have a differential
impact on females and males. The United States of America can hope 10 be competitive
in the global economy only when the full potential of citizens of both sexes can be
realized. '
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Mrs. LLOYD. Ms. Kass, we look forward to hearing from you.
Ms. Kass. Good afternoon, Madam Chairwoman, Congressional
Representatives and friends. I am honored to appear before you to
contribute the expertise of Girls, Incorporated to your review of the
discussion of the data on achievement, participation and the treat-
ment of girls in math and science.

Girls, Incorporated, is a national youth service program develop-
ment, training, research and advocacy organization. Qur programs
are offered through a network of affiliates located in more than 700
professionally staffed sites across the country.

Our programs, based on research and rigorously evaluated, are
widely recognized as being on the cutting edge, addressing what
girls need to be healthy, productive and confident now and later.

Girls, Incorporated, created Operation Smart, which stands for
science, math, and relevant technology, in 1985, in response to a
workforce crisis facing our Nation. Although more and more jobs in
all areas and at all levels require math and science skills, girls are
still steered away from these subjects in school. We heard a lot
more about that earlier.

Fifteen years ago, math was identified as a critical filter. The
lack of high school math limits or prevents access to a wide range
of high-paying and professional employment opportunities. The
consequence is that while women and minorities now represent the
majority of those entering the workforce their employment opportu-
nities are severely limited. It is not surprising that women and
children also represent the majority of those living in povertv. The
cost to this country and its citizens is enormous.

Since the creation of Operation SMART, Girls Incorporated has
produced model programs and materials for girls ages 6 through
18. Our curricula in conjunction with comprehensive professional
and in-service training, enable Girls Incorporated centers, other
community agencies, science centers and schools to offer informal,
hands on science education programs. By encouraging girls to ask
their own questions, create their own experiments and test their
own hypotheses, Operation Smart prepares girls to enroll in higher
level math and science courses in high school and college and to ac-
quire an attitude of inquiry towards everything that they do.

The success of Operation Smart is echoed by its supporters who
see using informal math and science education in addition to that
offered in formal education settings as crucial to insuring the fu-
ture of the Nation’s workforce. Informal education settings such as
Girls Incorporated centers, museums, YWCAs, settlement houses
and other community-based organizations play an important role in
« ruitable math and science education for girls.

Programs in out-of-school, voluntary settings can more easily
confront attitudes and biases because they are removed from the
institutions in which many of these biases are played out.

Research has uncovered these biases as they relate to girls’ op-
portunities to pursue math and science in school. Informal edu-
cation programs can serve to expand on the knowledge that girls
gain in school and provide the extra resources and extra attention
girls may require to compensate for the lack of equity in their early
and current educational experiences.
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In 1990, Girls, Incorporated released the Explorer’S Pass, our
study of the messages to girls and young women 9 to 14 about
science, math and technology. From this ethnographic research we
learned that girls are eager to participate in math, science and
technology if it focuses on getting mess', taking risks, asking ques-
tions, and no right answers.

To ensure girls and young women’s participation in math, science
and technology in and out of school, it is important to go beyond
the legally conceived notion of equity as equal opportunity. Eliza-
beth Fennema of the University of Wisconsin makes useful distine-
tions between equity of access, equity of treatment, and equity of
outcome. Along with other members of the National Coalition for
Women and Girls in Education, Girls Incorporated, worked to craft
the Gender Equity in Education Amendments and gained the sup-
port of the Congressional Caucus on Women’s Issues in bringing
these issues to the public attention.

We have worked for the incorporation of gender equity provisions
in several education and employment bills that have been ad-
dressed by this Congress. We welcome the opportunity to work
with the committee to implement action as a result of this legisla-
tion.

We applaud the committee for focusing on issues related to girls’
participation in math and science. Your attention will do much to
ensure that the intent of the gender equity provisions of the Im-
proving America’s Schools Act of 1994 is implemented.

Thank you. '

[The prepared statement of Ms. Kass follows:]
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Good afternoon Congressional representatives and friends. 1 am Stacy Kass. Director
of Carcers and Life Planning at Girls Incorporated. I am honored to appear before vou to
contribute the expertise of Girls Incorporated to your review and discussion of the data on
the achievement. participation and treatment of girls in math and science classes at the
elementary and secondary school levels.

Girls Incorporated is a national vouth scrvice. program development. training.
research and advocacy organization. Our programs are offered through a network of
affiliates. located in more than 700 professionally staffed sites across the country. Founded
in 1945 as Girls Clubs of America. Girls Incorporated centers date back to the Industrial
Revolution. where they were formed in the northeast mill towns to provide a safe haven for

the daughters of the factory workers and for the young women who worked in the factories.

Since then. the organization has continued to meet the changing needs of girls and young

women and committed itself to helping them overcome discrimination while working to make
society more equitable.

Girls Incorporated has heavily invested in program development for the past ten
years. Qur programs. based on rescarch and rigorously evaluated, are widely recognized as
being on the cutting edge, addressing what girls need to be healthy. productive and confident
now and later. They arc used by schools, community organizations, professional
associations. scicnce museums and health clinics as well as by our own affiliates. who

collaborate with us on the design and testing.

The Girls Incorporated National Resource Center. founded in 1981, 1s the research.
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¢valuation, training and dissemination arm of the organization. Providing the link between
theoretrcal research and practical application. the Resource Center is a unique cleannghouse
ol knowledge about girls’ needs and the best programs 1o meet them. The Resource Center
makes it possible to conduct the rigorous evaluation and research that are an integral part of
all our program development efforts.

Teday's irls arow up 1n an inequitable world where gender discrimination limits
their opportunities. experiences and accomplishments.  From the moment that a baby 18
identified as 3 girl, she is subject 1o tamilial. societal and culbtural expectations that regard the
lact of her gender as more important than b -t interests and her capabilities. She is a girl
first. a child second -- limited to those acuvities and pursuits deemed appropriate for her sex

These constraints serve to deny her opportunities to develop into an adult who is a person

first. a woman second. Starting very early on. girls are repeatedly rewarded for being

polite. behaving well and looking pretty, while boys are rewarded for making objects,
completing projects and winning. A girl who learns to value and derive self-worth from
superficial attributes grows into a womnan who has not mastered the skills she needs to be
economically independent -- enhanced by her ability to obtain a Job in high paying math and
science fields, self-sufficient and powerful.

Girls Incorporated created Operation SMART (Science. Math And Relevam
Technology) in 1985 in response to a crisis facing our nation. America’s position as a leader
in technology and our competitiveness in the world economy are threatened by the poor math

and science performance of our children as compared with other industrialized nations. and
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by the underrepresentation of women and minorities in science and technical fields. The
United States is currently experiencing a serious shortage both of trained scientists and
engineers and of workers with basic skills needec to perform jobs in an increasingly
technological world. Although more and more jobs in all areas and at all levels require math
and science skills. girls are still steered away from these subjects in school. Fifteen years
ago math was identified as a "critical filter”. The lack of high school math limits or
prevents access to a wide range of high paying and professional employmnent opportunities.
The consequence is that while women and minorities now represent the majority of those
entering the work force, their employment opportunities are severely limited. It is not
sur.prising that women and children also represent the majority of those living in poverty.
The cost to this country and its citizens is enormous.
Since the creation of Operation SMART, Girls Incorporated has produced model
programs and materials for girls ages 6 through 18. Our curricula in conjunction with
—. comprehensive professional and in-service training enable Girls Incorporated centers, other
community agencies, science centers and schools to offer informal. hands-on science
education programs. Operation SMART encourages girls to explore the world around them,
to take things apart, to be critical and skeptical thinkers, to observe and estimate and
= hypothesize and above all to question. The program combines hands-on activities and career
development with a conscious focus on equity, a commitment to sharing decision-making
with girls, and opportunities for girls to take action in their communities around science- and

technology-related issues. Whether the activity is dissecting owl pellets, experimenting with
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chemical reactions or making a battery, Operation SMART helps to develop knowledge,

skills and persistence. By encouraging girls to ack their own questions, create their own
experiments and test their own hypotheses, Operation SMART prepares girls to enroll in
higher level math and science courses in high school and college, and to acquire an attitude
of inquiry toward everything they do. Eighty percent of all Girls Incorporated affiliates
offer Operation SMART programs including Girls Incorporated of Chattanooga, TN, Girls
Incorporated of Huntsville, AL, and Girls Incorporated of Bethlehem. PA. I am submitting
for the record some press coverage of Operation SMART.

The success of Operation SMART is echoed by its suppor-ers who see using informal
math and science education in addition to that offered in formal education settings »* ~rucial
to insuring the future of the nation's work force. The National Science Foundation has
funded Operation SMART sirize 1986, and other major foundations and corporations,
including the Carnegie Corporation of New York, The Ford Foundation, and the General
Electric Foundation, have provided generous grants to the project. Informal educational
settings such as Girls Incorporated centers, museums, YWCAs, settlement houses and other
community based organizations play an important role in equitable math and science
education for girls. Programs in cut-of-school, voluntary settings can more easily confront
attitudes and biases, because they are removed from the institutions in which many of these
biases are played out. Research has uncovered these biases as they relate to girls’
opportunities o pursue math and science in school. Informal education programs can serve

to expand the knowledge girls gain in schools, and provide the extra resources and attention
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girls may require to compensate for the lack of equity in their early and current educational
experience.
— ] In 1990, Girls Incorporated released “The Explorer’s Pass”, our study of messages to
| girls and young women ages 9 to 14 about math, science and technology. From this
ethnographic research, we learned that girls are eager to participate in math, science and
technology if it focuses on getting messy, taking risks, asking questions and no right
answers. Our research led to the following suggestions of ways to encourage girls to explore

science, math and technology.

. Provide programs and opportunities to girls that you would to boys.
- . Compensate for opportunities that girls are unlikely to have. Don’t wait for girls to
——-‘ ask for them.
= . Provide girls with opportunities and resources to develop the strength and skills

necessary to accomplish their objectives.
. Highlight the science. math and technology in areas more traditional for girls.
. Provide not only opportunity, but encouragement, resources and support for girls to
plan and carry out challenging activities such as hikes, campouts and science fairs.
To insure girls’ and young women's participation in math, science and technology in
and out of school, it is important to go beyond the legally conceived notions o7 equity as
—" equal opportunity. Elizabeth Fennema, of the University of Wisconsin, makes useful
. distinctions between equity of access, equity of treatment and equity of outcome.

. Equity of access means, at least, equal opportunity to participate in a program.
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Access is far more than not excluding girls and young wemen deliberately.

Equity of treatment implies that girls receive at least the same level and quality of
attention and resources as do boys -- it has been well documented that this is not the
case in most classrooms and in other settings. Equity of treatment for girls, as a
group that has been historically excluded, may include different or additional program
components to compensate for the opportunities denied.

Equity of outcome measures whether the gap between females and males in

achievement, confidence, persistence and participation has been eliminated or

significantly reduced. This concept should guide any strategies to provide programs.

support and training.

These principles along with our success in Operation SMART led Girls Incorporated
10 a productive collaboration with the Eurcka Teen Achicvement Program. Eureka is a
summer carcer and leadership development program to cncourage pre-coilege minority
women, primarily from economically disadvantaged families, to pursue high achievement in
mathematics, scicnce and sports. and eventually, to consider careers in related ficlds. The
program was cstablished in 1987 and has been the subject of longitudinal evaluation by the
Educational Testing Service. demonstrating that the program has a dramatic impact on girls’
interest, performance and participation in szience and math. Girls Incorporated and Eurcka
staff have been working together to develop a model that can be widely replicated among
Girls Incorporated affiliates and other girl serving organizations. [Four Girls Incorporated

affiliates arc demonstration sites for the Eureka program: Girls Incorporated of Central

PAFullToxt Provided by ERIC
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Alabama. AL. Girls Incorporated of San Leandro, CA, Girls Incorporated of Indianapolis,
IN, and Girls Incorporated of Lynn, MA.

Girls Incorporated has submitted testimony that describe our programs and offer

recommendations about how to improve math and science education for girls for both the

House and Senate hearings on the Improving America’s Schools Act of 1994.  Along with

other members of the National Coalition for Women and Girls in Education. Girls

Incorporated worked to craft the Gender Equity in Education Amendments and gain the
support of the Congressional Caucus on Women's Issues in bringing these issues to public
attention. We have worked for the incorporation of gender equity provisions in several
education and employment bills that have been addressed by this Congress. We welcome the
opportunity to work with this Committee to implement action as a result of this legislation.
We applaud the Committee for focusing on the issues refated to improving girls’ participation
in mau. and science. Your attention will do much to ensure that the intent of gender equity

provisions of the Improving America's Schools Act of 1994 is implemented.




Cutting Chains
That Still Bind
Girls in School

he way Angie Perez sees 1t, the best an-

fwer 13 sometimes stlence. The Central

Park Eaunt S y School {r 1
quietin some classes because the boys mock her
WIOAg answers or call her a nerd {or giving the
nmmweumu.zhehumzedwtuum-
der calculus in which girls get points {or pleas-
mxmeboyundunm;«pomu(orhqm

*‘1like senstuve, quiet guys,” says Ms, Perer,
She lives in Wastungion Heights and hopes to be-
comea criminal defense lawyer, **{'ve only met
omboymmydlnwmum!mnuve.me
rest, they're tough. If the girls iet the guys know
they don’t like guys like that, maybe they would
act different.”

Whes it comes tothe way things are between
bovs and giris in struggling places like East
Harlem and Washington Hetghts. some difficult
verities tumble trorm young iips. Gender stereo-
LYPINR ex1sts 1n suburdia, too, but the innepcity
consequences fall harder and fa jter. At one end
of the stereotype continuum 1g classrocm pos-
unng. At the cther end are boys play;ng with
rea} guns and girls playing with rea! babies.

Teachers, students and parents say that vio-
lence and parenthood at an earlyage are at-
templs to define true manhood or true woman.
hood in places where children are offered few
other paths for self-defimuon.

**1 think if girs got more involved 1n achool
and wanung to become something tn life, they
wouldn't get pregnant,” says Jennifer Figueroa,
15, & ninth-grade classmate of Ms. Perez. She
lhivesin East Harlem. “You fes] like you're alone
and that's when you turn to bad things.”

*“Thereisn't a lot of commumcation between
bovsand girls,” Ms. Figueroa said. “The boys
think the giris wilt like them if they've gota
tough reputation, and the irls think the boys
won'tlike them if they're too smart or {f they
don'tactthe way they want.”

Quesn Latifah, the rap performer. shouts,
“Here we go, here we go." [n her song ‘‘Unity,"
about the distance 10 be traveled {or female re-
SPECL A BrouD atakINg out terTioTy Is Girls Inc.,
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thenational research and advocacy group. Last
year It started the New York Project.

In East Harlem. Washington Hewghts and the
South Bronx — piaces with high concentrations
of low-Income giris with not much to do — the
project offers giris-only classes for math and
science experiments. The Girls inc. researchers
found that 1n some commumnsties, recreation for
817is consisted of watcning the boys sheot hoops.

Their research aiso showed that in POst-ele.
mentary grades there are dimimished expecta-
uoasfor girls n math and seience and thst wom.
&n represent only 15 percent of the scienusts and
engineers in the nayon.

As the program expands, plans are tooffer

y and health ct b abuse
Prevention and compettive sports.

"“The point i3 t0 give giris some viston of their
own future.” said Isabel Carter Stewart, the ex.
ecutive director of Girls Inc. ‘*You want to be a
chemist, a doctor? This is how you cando it.

““What we cali smart i1s valued.” Ms. Stewart
said. *‘It translates as fun and energeuc. We
need to help them make the same transiaticn
when they go back into the ciassroom and o be
more secure in what they're learmung.”

Sofar, Ms. Perez and Ms. Figueroa and more
than 200 other young women in elementary and
high zchool have aucnded classes tn which they
dothings like play tag using math games. dis-
sectanimals or make {lashlights. There 1s not
enaugh space to accommaodate all the glriswho
Want 1o participate.

“Ilike the {sct that 1t's hands-on activities,"
says Damary Boailla. 14, a Central Park East
{reshman from East Harlem. 1 like the fact
thatit's gi;1s onty, and we can express ocurselves
‘without {eeling lower than anyvbody elss,*

“Wedon‘t have to do any boy stuff in hereand
they can't hit us. Boys like to {ight and get 1n
trouble,” said Karen Riddock, who the other day
stood in a room tn the Claremont Neighborhood
Center in the South Bronx with jars of muddy
water and a dozen other ljttle gtris in long white
T-shyrts. She 1s 9 and in the fourth grade at Pub-
lic Schoot 55 in the South Bronx.

The task for her and her lab partners was to
use coffee filters and whatever else was st hand
to clear the water of mud.

Lisa Goodall. the director of the New York
City Project, buzzed around the room offering
advice but no answers, She encouraged the girls
to think for themsetves. Someone wrote | Love
Lisa" in blue chalk on the blackboard,

Ms. Goodall recalled thaton a visit o a school.
she asked seventh and etghth graders touse pos.
1uve words to descrihe girls,

*‘They said 'Girls are pretty' and ‘Girls are
fly.’ Ms. Goodali said. *When 1 asked the girlsto
Pick out words that make them feel stronger,
they prcked out words jlke ‘doctor,’ ‘lawyer' and
‘intelhgent,*

Here we go, here we go.
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Beyond ‘Yuck' for Girls in Science

Ny MICHEL MARRIOTT

Some ¢all 1 the “eek and vuck fac.
1or.”” the aversion manv schoolxirls
have Lo scsence, especially the biolog
ol and mechanica) vanetws Lhal
Airty their hands wih things hxe
formaidehvoe or axie gresse

But for many mirts. onde Uy are
encouraged (o move beyond Lheir i
118l resulance. scence becomes
cmatng For that to happen. jirls
Ted MOre OPFOrtuIes ARG more
Sdult SUDPON 1 EDINNK ScMNCe
16ChROLRY 208 MAIKeMAtICs 4CCOrd
1R 10 & 3tV L0 e Made public 160a%
by Girls Inc . a nauoasl youln service
organiLation formetly known as Girls
Clubs of Amenca

Gi71s need 1o be urped to take fea-
sonable fitks before adults rush to
Belp them (he study a1, and girls
feed 10 maKke miatakes and gel dirty
== a1 0ov8 tend to 0o — 10 Master Ihe
Kind of probiem spiving Lhat seience

caands

*“The ‘tek and vuek' factor 13 tied
somawhat 10 Ihe expeclaton hat
Riris are prim and not mes: ¢
Heather Johnsion Nxcholscn & co-au-
thor of the s1udy. enutled “ the Ex-
plorer's Pass™ “The whole basts of
RIFLE AXIAE FISKS ANA adUILS FESTUINR
£1713 MaY b where the gender barc:-
ersare especialiy sirong ”

The purpate of ihe sludy which ob
served the benavior of 60 uirls trom
the ages of 9 10 14 attending Ihree
Gurls InC. centers. was 10 k(M how
3cence Could be mace more entking
for quris. Dr Nicholson sasd

"We sull have tnsances 1 ciass-
rooms wn which girls 6on't get o do
he kinds of hands-on activitses in 3c1-
ence, nd 30 Lhey don't deveiop Lhe in
teresta and t:\ll." said Shitkey Mal-

r

1n Washington For Dr. Maken. who
1$ 2 sexnust, It wai 3 matter of
chance that ihe waa not discouraged

“'No one saig | couldn’t do it,” she
taid of her family, b which she de-
scnbes hersell as the 5o her father
neverhad

Getting Giris tnio Schamce
Funanced by a gram from the Ford

members e and racial back
grounds  The irls were 3lso ob
32ved 10 Math ARG SCreNCe CTANSEs n
3CN3CL and 81 oRie when posuible
sai8 Guris inc. oflicuals The stwev did
Nt specificalty eXamine bovs benav-
107 10 KIeDCE And MALK Drojects 15 3
potni of campanson

The s1udv found that when pirls are
presented wih intetesi:ng. handson
3CIeNCe puzzies and PIOJECIs they a-
I3 ate bul RIrs are “sve
temaucallv if inacvenently deprved
of Many such opportuntues

It a0 found (nat when &vscwsing
f15k3 In Whe Irls SCHALIC EXPIOra-
uons adults clten siepped in Loo wher
he irls shawed s1gns ol boredom or
Ahicullv, rescuing them (oo GuIckiy
And, 3aid (he 3tuds, RIF1s need mucr
MOre PEACLICE 1N USINR Mistakes As &
method of learmuing

some of the chicl dilferences
among bovs  and pirls  atiuudes
ADOUL KCHTKE Mav Liem from their
€xpEriehees In 3CH00) ANd th more 10
1ormal setunge. such a8 1n homes and
VOUth OrRANtIALIORS

Ur Nicholson $a10 much too often
varenls go in the specially markey

pinx and purple sectons of the tey
stores 1n which things tradionady
designed for pirls are s0id “Today
HiTls need dump trucks and teains
and 3pace Shuttles. (00 ™ she taid. not-
ing that Lhree of the seven astronauts
for the nexi space shutile (ght are

women

Since 1943, hundreds of girls attend
ing & Girls 1nc. cene.1n Lvnn, Masy
2 suburd of Boston, have been guded
by Operaton Sman techniques. The
program haa heiped many of them
SVETCOME Anxreires aboul KRENCE,
said Jenmifer Marun. direcior of the

be

with themselves, with how they leel
wihat they (K 8DouL, 403 Fow they
communiate wilth edch other and
wuh adulis” Ms Marin taid The
same techniques are also used 1 an

10 a13ess Lhe best ways of achweveing
ta

(

From October 197 to June 1984, re-
searchers obaerved Rirls pancmpal-
g n muml at three Gurls tnc
centers around the ry. chosen
tor their drversity of programs and
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0O1ld stereotypes
crumble when girls
geta chance to get
their hands dirty.

elememan school wih an enriched
curncutum v Lvnn, the % smingron
Community School whirn manv of
the girls attena
Several ol Ihe gifls 3nd learming
aboul science had been mote (ur
$1nce they began doing their own e
PerImeEnts and since hev have deen
wOrKing in all-git| RFOUES
~Bovs like 1o show off and
said Mirands Canty a le-vearond
Who his Deen dOIN EXPENIMENts witl
moters  But when
I girls thev don't show ofl and

Yesterdav
and live other girls
ternoon experimenting with different
uses for batleries Lighibulds and
motors

Luz Contreras a 12 vearold sixik
grader snd thal Uperaton Smart
had tncouraged her (0 Iy expert
rncnu $he would ROt have previousiy
dared

Before 1121t alraxd when [ thourht
about elecincity because 1 Ihougnt
VOU COUd bt tlecirocuted © she sad
1 had seen movies that made elec:
16Ky 3eem 30 DIR and strong and
powertul ane mean Bul now 1 know
wut | ean 6o expeniments with it anc
| won"t Ret eectrocuted *
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Research has ..
shown that

- traditionally. girls
drop out of the
science and math

. tietds while still.in " *

. school. Programs
like Operation -
-SMART aim to,

_-changethat ..
Teachers hope the.

- interest sparked .
now will make
girls-feel more
comfortable
later on when
‘competing for
careers. -?

KEYT.TV,
(Santy Barbara
ABC alfihiate)
News -
Correspondent
Kerrie Anna "
Criado, on

“The 6 O'Clock |

News”

October 19, 1997,
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OutSMARTing
the myth of
math phobia

EDUCATIONAL EXPERIMENT: Sciance 1s
Tun for Garls fnc. members
By Pat Bursen

s arie

Ashles Hart says ma'n and science are
her tavonte subjects

Officials at Girls Inc of Cnbb Counry are
NOPINR to nuTture the Y.vear-olo s enthusiasm
thruugh a program called Upecanon SMART
— an acrokym foe Science. Math and Related
Technology - and thus prove 10 other RiFly
that they can excel in these courses

“We're trying to dispet the myth that girls

Appeared Thursday, February 28, 1992
Reprinted by perinission

don't lixe math and scrence.”
said Jane! Street  president
and CEOQ af Girts Inc of Cobd
Counny * Our research showy
educators expect gifle 1e excel
1n Enghsn ard home econors
weoand  famis educauon
courses but girls nave not been
motvated to exuel it math and
ience because *hoar have
DEen Seeh a5 Mt -Cuminaiee
areas ”

Uperation . LART whior
IS 3 natonwide program .
been used by Garls luc centers
nattonwide for the past five
years and i Coht Caery since
last vear

The girls in SMART take
part 10 classroors leasons and
expeniments They aln nave
taken field trips 10 such pleces
as the S¢1Trek museum and tha
Weather Channel offices 1n A*
lanta and Fernbank scrence
Center in DeKalb Lounty And
*hey g€t 10 hear trem profes
sional wemen who are invited
weekly 10 speax at tne centers
ABOU? CArEErs 1n an assonment
of non traditional fields

“We taxe even opportunin
0 talk te girls aboul math sc--
ence and tectmotofr © M
Streetsaid White anty une pe
son 15 coordinating the (pet
tian SMART prigram in Cat -
she said. all staft memoers arc
traed to lalk acoyt main, s. .
ence and technology 11 relatie
o other topics of discusaton

“Were irying 1o maxe 1* 4
way of hife. 50 1ts not some
thing girls are afraig of ant
they see 1t as tun and educe
uonal " Ms Street explaine.

She and ner staft encourag
the girls 1o explors to et thesv
hands dirty and nel to worny 1
nev dan T Ret the nght answer
an the iest in

* Nabodv ever Rave me thr
OOPOrUNIT Yo fef me Know that
| ived takine things apart ang
putting them back  tnRether
araic " Ms Street surd “When
We Rave minar repairs around
the centers we re tetng the
rirls dothem Wherever we go
We re Loing 1o alinw the girls o
navigaic tne Weretrying
o Ret Bifis ta uwe scienee cveny
day ar a war of hie

So 137 Uperaton SMART
has teen a 012 hit with tne qirls.
according to coordinatar Cindy
McDougald wno teaches sci-
ence ara matn iessons At the
Gisls Ip. cemiers in Maneta
and Austels

Limat tnem were 3 Wttle
Dogause tney didnt
P w7 o<ncame

RULIRI 4 R 2R O

kecens arroup of ¢- ane
[LRY A

VaneIv ol exPenNMmMerty (avoin
IRg Frfcip.es &f phvay anc
frometn For ifiese tessons
nowever no ICYIND0KS were e
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ter. bubbies, frut coins nail
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WJler prezsure buovaniy anc
Reome SN4DES ang -

T hke 11 because vou 3
nw evervthing works 1n 1
Larth” said Denise My

AMu treet suvic o
koals of Girls Inc 18 " empou
cnng eirls 1o be tnancilty 1
oependen’ ' Une wav 10 2,
complish that 1s encourating
tnem 10 broaden tNEir tuturn
career Possibilities

My McDougald sais she
surveved most of e Rty be
fore eV Degan Darucipaung
1n Operation SMART Iniually
sne s2id MOSTSP1ea awss Iron.
non tradiional 103y But tha:
apuears 1o 0 CRangINg

‘ant 1o O a sCienlist &
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1T N\riKkera Lonr 16




"There are many
_reasons why
women dan't
pursue math and
.science. But the
‘major one seems -
10 be that girls
don't get
encouragement—
not from .
teachers, not
from parents

. [Operation
SMART}.
targeted at girls

- 6.10 14 years old.
provides [girls)
hands-on ~
opportunities to

" explore science
and technology
They are urged
to experiment.
and to make
mistakes

ABC News

Correspondent -
Carole Sunpson; -

-ot. "ABC World
News Tomght *
"August 21, 1991

’

@he Washington Post

Gender Gap in Science

ment, the one that inamfests itself fnst in
the lower test scores of adolescent girls,
persists throughout school and influences wom-
en’s aspirations, has been studied and argued
ver at least since the advent of the No. 2 penail.
Is it i the genes or in the culture? Is it biology or
bias that propels Johnuy toward the computer
and Jane taward the artwork? The defmmuve
answer remams elusive. bt soine recent re-
search m teshing and behavior certainly suggests
traiing can close the gao.

The Mathematical Association of America's
Comumttee on the Participation of Women has
conipiled 55 reasons why too few women win at
nuthenatics. All pertam 1o customs prevalent
places as different as nursery schools and doctaral
prograns. The comuiitice cites the pervasive mflu-
euce of sex stereotyping and the belief that mathie-
maties is “not ferunme.” It also questions the
vahdity of muluplechaice tests, which favor ag-
gressie risk-takers. (Females perform better than
nales on “open-ended” math tests administered in
the Netherlands, preliminary results indicate.)

Meanwhile, another research group has looked
at girls at play and in the classroom and discove
ered that when they are offered encourageinent
and the chance to seek adventure they persist
and pecform well. A report of the National
Resource Center of Girls Inc. (formerly Girls
Clubs of America) found that “much more expo-
sure to machinery and equipment, much more
interaction with plants and animals, niany ore
field trips to factories and laboratories and many
more chances to get really dirty in the process of
exploration are part of the prescription for inter-
esting girls in math and science.” A sepatate
longitudinal study of high school students fu.ds
that the more math classes girls take, the better
they do and the more the gender gap narrows.

oday, (ewer than one-fifth of the nation’s scien-
tists and mathematicians are woinen. Yet more
than halfl the new entrants in the work force
between now and the yem 2000 will be women. [f
this country expects to excel in science and inath,
and attract pood thinkers and problem solvers to
the work force, it's going to have to change the
prevailing mind-set about girls and math.

TIIAT GAP in math and science achieve-
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Calculating careers
‘Operation SMART” boosts girls in math, science

By WINDY KEYES
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work.”
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Mrs. LLoyD. Thank you very much. That was beautiful testi-
mony.

Dr. Failor, we look forward to hearing from you now.

Ms. FAILOR. Thank you. Chairwoman Llcyd, members of the com-
mittee, thank you for inviting me here today. I am Dr. Rebecca
Failor. I am a member of the Board of Directors and Past President
of the Math/Science Network. The Math/Science Network is a non-
profit membership education organization that was founded 20
years ago and whose mission is to promote the continuing develop-
ment in math and science ‘or all people with particular emphasis
on women and girls.

The Math/Science Network is the founding organization and the
national coordinator for the Expanding Your Horizons in Science
and Mathematics Conferences.

In 1976, the Math/Science Network created Expanding Your Ho-
rizons Conferences to nurture 6th through 12th grade young wom-
en’s interest in math and science, to promote math and science
education to these young women, to expand their vision of their ca-
reer options to include math and science-based careers.

Since the first Expanding Your Horizons Conference mare than
300,000 young women have attended the conference. Also in at-
tendance have been over 40,000 parents, educators including coun-
selors, and these conferences are throughout this country.

In 1993 through 1994, which was our conference year that spans
the same as the school year, there were 125 conferences and in 31
States, attended by approximately 45,000 girls. Each Expanding
Your Horizons Conference is a grassroots volunteer effort. The ef-
forts are supported by all the organizations seen at this table as
well as many others. The local communities tailor the conferences
to match the needs and resources of their own community.

The presenters at the conference come from not only the local
communities but far-reaching areas and are members of organiza-
tions such as the American Women in Science, AWIS, and Society
of Women Engineers, SWE. They are themselves female scientists,
engineers, technicians, accountants, bankers, doctors, nurses and
veterinarians. They serve as role models for the young women, pro-
viding them with the message that, Yes, you can do this, and they
are brought in to represent the diversity that is present in the
girls’ own community.

Each conference include hands-on activities that are presented by
these role models and designed to give fun experiences and can-do
experiences to the young women so that they can say, “I can do
this.” And as Rich Stephens has said, when they can know they
can do this they go away and want to do more and more and more.

Some examples of the fun workshops that they have are
“Designer Genes,” where the young women look through micro-
scopes and study chromosomes and chromosomal splitting; “Don’t
Eat These Chips,” about microchip technology; “A Heartbeat Away”
about critical care medicine, critical care technology; and “You Ave
Such an Animal,” veterinarian science, one of the very most popu-
lar among the younger girls.

Throughout the Bxpanding Your Horizons, the importance of
math/science education is stressed, not just for math or science-
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baﬁed careers but for all of the life paths that these young women
take.

Expanding Your Horizons Conferences are effective. Before and
after surveys, both verbal and nonverbal, as you have seen with
Rich’s, show a tremendous shift in interest and attitude towards
math and science. Teachers relate back changes in interest in the
classroom and changes in interest in the signing up for the next
year’s courses. Most Expanding Your Horizons Conferences are in
March, timed to affect the young women’s decision for their next
year’s courses.

Repeat attendance at Expanding Your Horizons Conferences is
tremendous. In some conferences, up to one-third of the students
attending have been to an Expanding Your Horizons Conference
before. They come willing and they come because they want to be
there. But it is not just the students who are interested in math
and science who come, because they are solicited from every area
in the schools.

Women role models also benefit. The networking and friendships
that are developed by working on Expanding Your Horizons I can
testify last a lifetime. And especially for those women in the more
rural areas where their contact with colleagues is limited Expand-
ing Your Horizons has a major impact. Praise from Expanding
Your Horizons Conferences have come from many sources. The
Congressional Task Force on Women, Minorities and the Handi-
capped identified Expanding Your Horizons as an exemplary pro-
gram. The American Association of University Women has identi-
fied it as a model program in their "Call to Action for Educational
Equity” initiztive.

But I think the following letter that is included in its totality in
the testimony tells it best. It is from a teacher from Stockton, Cali-
fornia, who brought 26 girls to the conference, and I would just like
to read excerpts.

We brought some bright, self-motivated, responsible girls. We
brought some bright, peer-motivated, irresponsible girls. I brought
one girl who is trying to decide if she wants to join a gang or be
a doctor. She is a natural leader, and if we can prevent her from
dropping out we will probably catch 15 of her friends.

They are treated so well at the conference. The workshops are
well set up, hands on multiple activities. You tell them you need
them and you want them in so many direct and indirect ways.
They talk to real women in real jobs and who are more convincing
than I could ever be.

On behalf of their friend who might not drop out, I thank you.
On behalf of the teachers who will see more girls in their math ‘and
science classes, I thank you. And as a teacher on the front lines
who had a chance to see that there are people in the real world
who care as much as I do, I thank you. And from all of the thou-
sands of women across this country who work on Expanding Your
Horizons Conferences, and on behalf of the Math/Science Network,
[ thank you too.

[The prepared statement of Ms. Failor follows:]
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Testimony to the U. S, House of Representatives
Committee on Science, Space, and Technology

Energy Subcommittee

Dr. Rebecca Failor
Member of Board of Directors and former President
Math/Science Network

June 28, 1994

Chairwoman Lloyd and Members of the Committee, thank you for the invitailon
to appear here today. I am Dr. Rebecca Failor, a member of the Board _. wirectors, and
immediate past President of the Math/Science Network. The Network is the founding
organizatior. and national coordinators for Expanding Your Horizons in Science and
Mathematics Conferences (EYH). (Math/Science Network, Mills College, 5000 MacArthur
Boulevard, Oakland, CA 94613, phone (510) 430-2222)

The Math/Science Network

The Math/Science Network is a non-profit membership organization of
educators, scientists, mathematicians, parents, community leaders, and government and
corporate representatives whose mission is to promote the continuing development in
mathematics and science of all people, with particular emphasis on the needs of women
and girls. Our major goal is to increase the participation, retention, and advancement of
girls and women in mathematics, science, and technology.

The Network’s programs are developed based upon the following assumptions:

¢ In order to increase the participation of women in mathematics, science, and
engineering careers there must be an increase in the pool of qualified women.

¢ In order for young women !0 have the option to enter mathematics, science,
and engineering careers, they need to choose to take the appropriate
mathematics and science courses in high school.

Intesvention strategies are needed which increase the participation of girls in
mathematics by nurturing enjoyment and confidence in mathematics, by
connecting the value of mathematics to career opportunities, by providing
career role models, and by actively encouraging girls to persevere in
mathematics courses.
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Expanding Your Horizons in Science and Mathematics Conferences

In 1976 the Math/Science Network created Expanding Your Horizons in Science
and Mzthematics (EYH) Conferences as an intervention strategy, designed to nurture
girls’ interest in mathematics and science courses and to encourage them to expand
their career visions to include science and mathematics-based careers. Since the first
conference was held at Mills College, Oakland, California in 1976, more than 300,000
sixth through twelfth-grade young women and approximately 40,000 parents and
educators have attended EYH Conferences. In the 1993-1994 year there were 125
individual confererices held in 31 states, reaching approximately 45,000 students.

1994 EYH Sites - Is There One Near You?
Michigan 1 Ohio
Minnesota 1 Oregon
Missouri 3 Pennsylvania
Montana 1 Tennessee
North Dakota 13 Texas
Nebraska 1 Virginia
New Hampshire Washington
New Jersey 7 Wisconsin
New Mexico 1 West Virginia
Nevada 3 Wyoming
New York

Arizona
California
Colorado
Florida

Iowa

Idaho

Nlinols
Indiana
Kansas
Massachusetts

HNNNN-—-O\s:w
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Each Expanding Your Horizons Conference is unigue, because they are designed
at the local level, by the women in that community, to meet the needs of their students,
and use the resources to which they have access. A typical conference is held on a
Saturday at a college or university campus. This location gives many young women
their first experience on a campus, letting them imagine themselves there for higher
education, The attendance at EYH conferences varies from 50 to over 1200, with typical
attenclance between 200 and 400.

Sometimes, Famous Keynote Speakers

The agenda typically starts with registration followed by a keynote speaker who
encourages the young women to explore new career ideas, to understand the
importance of mathematics and science education, and to keep their options open. Over
the years several pre-eminent U. S. women of science have spoken at Expanding Your
Horizons Conference, including Sally Ride and other female astronauts, biochemist
Arlene Blum, who lead the all-women expedition to climb Annapurna; and Mitzi
Phillips of the Gorilla Foundation, where the gorilla Koko learn sign language. The
Math/Science Network helps local organizers to find speakers for their EYH
Conference. '
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Always Fun Hands-on Workshops

Each Expanding Your Horizons Conference includes hands-on workshops where
women, who themselves have active careers, work with 10 to 20 students on a project,
experiment or activity. Each workshop is designed to give the girls a “can-do” attitude
and a fun, learning experience in science, mathematics, engineering, medicine, or any
related fleld. Examples of these workshops include “Designer Genes” (classify genes
using a microscope), “Are There Stars in Your Eyes” (assemble and use a telescope),
“The Great Animal Detective” (veterinary diagnostics), “Mutual Attraction” (the
properties of magnets and magnetism) to identify a few. Each year new, exciting, and
fun workshops are developed by women from coast to coast. The Math/Sclence
Network provides lists of workshop ideas to the EYH organizers each year.

Career Information

During the workshops and at programs called career discussions the women
who are serving as role models share information with the girls about themselves, theic
careers, their lifestyles, and work/family issues. This includes information on the
necessary training for the career, the best and maybe, worst, parts of the careet, and a
description of a typical day on the job. Each woman is encouraged to connect with the
young women to allow them to see themselves in that career, to break down the barriers
of “Someone like me can’t do that”, or “I'm not smart enough for that”, “Only nerds like
math/science”, and “Women don’t do that kind of work” types of thinking. The
Math/Science Network provides information to aid the presenter in “relating” to
adolescent girls, explaining typical needs and concerns of girl in this age group. Some
EYH Conferences hold “Career Fairs” where local businesses, schools, and professional
organizations have display tables and provide information to the students. ‘

Parents and Educators Programs, too

Many EYH Conferences include special sessions for parents and educators to
provide them with the information they need to better foster and support interest in
mathematics and science. The adults are made aware of the factors that push young
women away. Materials from AAUW's “Shortchanging Girls, Shortchanging America”
are shared, examples of negative messages in the media are discussed, and the forces of
peer pressure are examined. Positive activities and messages are taught and reinforced.
Part of most adult programs is information regarding access to and funding for higher
education. Parents are made aware of how to help their daughters get into colleges and
about the numbers of private sector scholarships that go unawarded every year.
Investment counselors are often a big hit when they explain tax-saving ways to save for
higher education. The role models are very willing to share their experiences with the
parents and educators, giving real life examples of the subtle, and not so subtle, ways
they were encouraged and discouraged on their road to a science career. And as is part
of all EYH experiences the importance of mathematics and science education for career
options is emphasized. School counselors and advisors are one of the target audiences
for this information. The Math/Science Network has lists of program options for adult
portions of BYH Conference. Though Parent and Educator sessions are a valusble
addition to EYH Conferences the focus of the day is on tha young women and their
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Targeting parente and educators helps bridge between short-term enthusiasm
and long-term actions. We find that the parents and educators are as eager to learn
about ways to support young women as the young women are to be supported.

Time Flies When You Are Having Fun

The Expanding Your Horizons Corference day typically ends with a closing
session. The messages of the day - new awareness of the number and variety of careers
in science, mathematics, and technology; the importance of science and mathematics
education, especially at their age, to keep their options open, and the “women can do”,
“I can do”, and fun experiences with science and mathematics - are reinforced. The
closing sessions often include the awarding of prizes for participation in games during
the day that are designed to get the students to ask questions-and explore the

opportunities at the Conference. Many sponsors tell us that the girls do not want the
day to end, and “boo” when told the day is over.

Grass-Roots, Local Efforts

Since 1988 the number of Expanding Your Horizons Conference sites has nearly
doubled. In communities across the United States, some in Canada, and a few outside
North America, people have recognized EYH Conferences as a way to make a difference
for their young women. Local organizing groups include university staff, such as the
Colorado School of Mines, staff from a local industry or government agencies, such as
Department of Energy laboratories, professional societies, such as American Chernical
Society Headquarters, Washington D. C,, civic leaders, and parent-teacher groups. The
State of Washington has the largest number of EYH Conference sites, each supported by
local American Association of University Women (AAUW) branches.

The organizers ar? most always volunteers, leveraging their efforts and diverse
talent against limited funding that most EYH Conference sites face. Funding for most

local EYH Conferences is through local business donations, especially in-kind
donations, especially for facilities, printing, food, and prizes. (There are a few sites with
more formal funding sources, such as AAUW Community Action Grants, National
Science Foundation grants, rural community assistance grants, and some sites with a
paid Conference leader.) The average budget for an EYH Corference is $5,000 plus a
small registration fee paid by each student.

Valuing Diversity

The local organizing committee tailors the EYH Conference to their community.
The facilities, availability of women to serve as role models, as well as the economics of
the area are all factors that affect the nature of an EYH Conference. Of special focus is
the diversity of the students in the region. The Math/Science Network has special
materials to assist the organizers in evaluating their local population, recruiting to
assure diversity in the committee and role models, and understanding the special needs
of some of the young women in their community. A special program for African
Amaerican young women in Greensboro, North Carolina was run by the Math/Sc¢ience
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Network. A number of sites have special programs for Native American young women,
with high attendance. Recent statistics show that approximately 24% of the students
attending EYH Conferences are from minority ethnic/racial groups.

Rural EYH Conferences Have Flourished

Approximately 50 EYH Conferences are in rural or small town areas where the
traditional opportunities for access to science museums, college enrichment programs,
and industrial partnerships with schools are not as prevalent. In these areas the local
committees report that EYH is one of the few opportunities where the students see
women in science, mathematics, and technology-based careers. Often the students and
role models come hundreds of miles to participate in EYH conferences. In Notth Dakota
one of the largest EYH Conferences is held, drawing over 800 young women from
North and South Dakota and Minnesota. In Montana and Wyoming femazle pilots in the
Department of Forestry fire fighting teams fly in to work on the EYH Conferences. Local
utilities and industries are especially supportive, since they find it difficult to recruit
skilled workers in the sparsely populated, often agriculturally-based areas. These EYH
Conferences tailor their programs to the needs of the community, by including ¢ ireer
opportunities that allow the young women to remain in the area and have a career.

The Women Benefit Too

An often overlooked benefit of the Expanding Your Horizons in Seience and
Mathematics Conference program is networking between the people who work on the
Conference. For many women work on EYH comnmittees provides a rare opportunity to
interact with a new group of people, who are supportive of women in science and
mathematics-based careers. Teachers and educators they learn from the role models
about careers that they may have been unaware. Women who may not have had many
female peers on the job can interact with those with similar backgrounds and
experiences. A number of women, especially from rural areas, say the Expanding Your
Horizons experience is the one place where they can interact with other women
scientists in an atmosphere of pride and nurturing. In my earliest experience as a role
modal at an EYH Conference, the sense of pride from the women was so tangible that it
was overwhelming. Experience has shown that this networking has led to new career
opportunities, a support network, and long lasting friendships.

Why Expanding Your Horizons?

Research for the past twenty years, from Lucy Sells report “Mathematics: The
Critical Filter” to the reports supporting AAUW's Educational Equity Initiative, have
called for active intervention strategies. The report “How Schools Shortchange Girls”
from the AAUW Initiative states “Local schools and communities must encourage and
support girls studying science and mathematics by showcasing women role models in
scientific and technological fields, disseminating career information, and offering
“hands-on” experiences and work groups in science and math classes. Local schools
should seek sirorg links with youth-serving organizations that have organizations that

have developed successful out-of-school programs for girls in mathematics and
science.”
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High Praise for Expanding Your Horizons
Praise for the Expanding Your Horizons in Science and Mathemz.dcs Conferences
has come from many sources. The 1989 Federal study reported in Clianging America:

2 ing by the Interagency Tasktoree on Women,
Minorities, and the Handicapped in Science and Technology identified Expanding Your
Horizons in Science and Mathematics Conferences as an Exemplary Program. AAUW
President Sharon Schuster called EYH Conferences a “model program” in 2 “Call to
Action” 1992 presentation in Livermore, CA. In 1993 Dr. Cherrill Spencer, member of
the Board of Directors of the Math/Science Network, received the Institute of Electrical
and Electronic Bngineers “Spectrum” Award for Pre-college Innovative Math/Science
Bducation for her extensive work on EYH Conferences. Funding has been provided to
the Math/Science Network for continued support of the Expanding Your Horizons
program from organizations such as NASA-Ames Research Center, American
Association for Artificial Intelligence, Intel Corporation, the National Science
Foundation, American Association for the Advancement of Science, and the Colemza
Foundation, to name a few.

Flexibility Allows EYH to Meet Varied Needs

The flexibility of the EYH format allows it to be successful for most every
organizing group, community, and budget. In each and every program the
fundamentals of promoting mathematics and science education, interaction with
positive female role models who are in science and mathematics-related careers, and
fun, can-do experiences with hands-on workshops form the basis of the EYH
experience. In 1990 a special Expanding Your Horizons for the Environment was held
using the basic EYH model but focusing on career fields that are important to
environmental protection, such as hazardous material handling, environmental
chemistry, biology, and environmental law. In several areas the day-long EYH modal
has been extended to a week-long summer camp. At some sites trips to the role models

work place are highlighted. Some districts have EYH Conferences during the school
day.

Easily Combined with Follow-on Programs

Though the basic Expanding Your Horizons Conference is a short term activity, it
is well-suited to follow-on activities that nurture the beneficial experience of the
Conference. As an example, mentoring programs after the Conference connect students
with the role models from the EYH Conference they attended for continued interaction,
especially visits to the woman's workplace. Expanding More Horizons was a special
project, funded by the Ford Foundation, to combine the traditional Expanding Your
Horizons Conference with a mentoring program in Greensboro, North Carolina. Some
school districts invite EYH role models to the schools after the conference to continue
the interaction. Proposals for a national EYH newsletter, to be sent to young women
after they have attended an EYH Conference, have been well received, but to date have
not generated a funding mechanism.
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What the Math/Science Network Provides

The Math/Science Network serves as the national coordinators of the Expanding
Your Horizons in Science and Mathematics Conferences. In that capacity the Network is
responsible for national publicity, national data collection, promoting and encouraging
increases in the number of EYH sites, providing on-call assistance to local organizing
committees, coordinating orders of EYH support materials, and several packets of
organizationai and hand-out materials.

Organizational Materials

To assist each Expanding Your Horizons site plan for their Conference the
Math/Sclence Network provides three packets of conference materials. The first packet
contains information about registration of the conference site into the national
organization, individual and corporate membership in the Math, Science Network, and
establishment of a pass-through account at the Network so that individual sites may
take advantage of the Network's non-profit status for fundraising purposes. The second
packet presents vital organizational material, from general background about EYH and
the Math/Science Network, to specifics concerning finances, public relations,
conference registration, conference evaluations, and tips on workshops. There is further
information for conference organizers, information for presenters, sample certificates of
appreciation, as wall as helpful hints on last minute problem solving.

The final mailing provides a substantial amount of information for students and
adult packets that are received at the Conference registration. This material includes
mathematics games, science puzzles, information on “How much math do I need to

“, starting salaries for a variety of careers, places to write for free
information on careers. Adult packet information includes material on coliege
admission and scholarships, articles on gender equity, and helpful hints for supporting
young women’s interest in mathematics and science.

The materials provided by the Network are continually being improved. This
year we hope to receive special funding for a major revision in some of the materials.
Limited funding for the Network’s national coordination efforts have hampered the our
ability to provide additional support to the local conferences.

Collaboration with Similar Organizations

The Math/Science Network encourages collaboration with other organizations
involved in young women's education. The Math/Science Network had its start at Mills
College, a women’s college in Oakland, CA, and has recently accepted in invitation to
be housed in the newly renovated Mills Hall. An annual EYH Conference on the Mills
campus introduces over 300 young women to the opportunities of single gender higher
education. Nancy Kreinberg moved from her early days with the Math/Science
Network to the EQUALS program as part of the Lawrence Hall of Science. EQUALS
Pamily Math activities are a part of many EYH Conferences and members of the
EQUALS staff serve on the EYH National Advisory Committee. Professional
organizations, such as the Association of Women in Science, and the Society of Women
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Engineers, are outstanding sources of role models for EYH Conferences and provide
materials for the students’ packets. The Network has had several collaborative
i interactions with educational programs in the American Association for the
_ Advancement of Science (AAAS), Department of Energy, and the National Science
Foundation (NSF).

National Workshop for EYH Conference Coordinators

— In 1992 the NSF funded the first National Workshop for EYH Conference Ceordinators,
bringing 200 people who have been part of EYH Conference organizing committees or
were interested in starting EYH Conferences to a 2 1/2 day meeting to share ideas,
experiences, and improve the EYH experience. Included were women from AAAS’
cooperative program with the Girls Scouts, Girls Incorporated “Operation Smart” and
AAUW'’s Educational Equity Initiative. A summary report of the workshop was
prepared and is used to aid new site coordinators.

Is Expanding Your Horizons Effective?

Every EYH Conference includes surveys of the young women to determine their
response to the day’s activities. The general impression is always positive. They always
learn something new, they always have a good time. Not every experience is perfect but
the fraction of students who have attended an EYH Conference before is as high as one-
third at some Conferences.

Before and After Surveys
A variety of types of “before and after surveys” show a shift in the perception
and interest in science and mathematics. A valuable non-verbal indicator is comparing .
- drawings that students submit in response to the questions “What does a scientist look -
like?” or "What does a scientist do?”. The “before” pictures are invariably men, in white
lab coats, with foaming beakers and test tubes and bombs exploding. The "after”
pictures are mostly women, very attractive and stylish, with big smiles, doing
everything from looking at the stars through telescopes, to improving medical
equipment, to designing a bridge. Gne of my favorites depicts a pregnant geologist in
the field setting up a seismograph. Verbal surveys show a similar shift in perception, as
well as an increased understanding of the value of mathematics and science classes to
their future. There is typically a big shift in response to the question “How many math
and science classes in high school do you need to be successful after high school?”

Students’ Comments
The following comments, made by students who attended an EYH Conference at
the University of Nevada, Las Vegas, are typical of those from other Conferences:

- “Ilike the way the speakers told us about how important is to stay in school.”

“This was a very good experience that helped me to realize that potential I have as a
woman in higher-level jobs.”

Q
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“1 think it was fun as well as educational. I was deciding to become a pediatrician but
with the information I received today I think § will become a health physicist.”

“I want to become a marine biologist, and I found out more steps I must take to reach
my goal, including more matl1 classes than I thought.”

More Lowger-Term Studies are Needed
However, as scientists, such anecdotal information, while heartwarming, is not
quantitative. It is a goal of the Math/Science Network to obtain moce scientific data

. régarding the effectiverwss, short and long term, of the Expanding Your Horizons

PAFullToxt Provided by ERIC

Conferences. Funding for large scale and longitudinal studies his been difficult to

~ obtsin. The Math/Science Network believes that lack of ability to documaent the

effectiveness of the Expanding Your Horizons Conferences reduces the funding for the
rational and local program.

Some studies do exist. From 1980 to 1982 a study was performed to invastigate
the effectiveness of the conference over the year following six EYH Confsrances in the
San Francisco Bay Area. The Conferences are found to have a profound effect on the
young women’'s mathematics education plans, career aspirations, and self-initinted
science and mathematics activities, immediately after the Conference. Later in the year
the students who attended EYH Confererwes were found to have higher enrollment in
non-required mathematics classes than the control groups. A significant increase in self-

initiated career-related activities was maintained for the older students who attended
EYH conferences.

In 1990, The - i

icipation i i (. A. Tomhave, Masters Thesis, University of North -
Dakota) compared young women who had registered for a 1980 EYH Conference, one
group who had attended the Conference with a group could not attend due to a
blizzard blocking their access. Her research showed that attending the EYH Conference
had a long-term positive influence on the participants. Young women who attended
took more advance mathematics and science classes in high school, planned to continue
higher education, and rated their attitudes toward mathematics and science more
positively than those who did not attend the Conference.

The Math/Science Network believes that more studies of this type, and

especiaily longitudinal studies are required to adequately evaluate the effectiveness of
and fine-tune this type of intervention strategy.

Praise from a Teacher

But the lack of data at this point should not deter us. The following letter is an
expression of the value that one teacher placed on the Expanding Your Horizons
experlence her students had when they attended a conference held at the Pacific Bell
Administration Center in San Ramon, California.
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“We brought 26 girls from Edison High School in Stockton. They could never
have imagined such a beautiful building existing. They could not imagine that they ever
could work in such a place. We brought some bright, self motivated, responsible girls.
We brought some bright, peer motivated, blown by the most popular breeze,
irresporuible girls. Ibrought one who can't decide if she wants to joina gangorbe a
doctor. She is a natural leader. If we can prevent her from being a drop-out we can
probably catch 15 of her friends. One bus load of undirected talent and epergy came to
the conference. We lose close to 1/2 of our freshmen. Some of them were on the bus, 1
bet we don't loge tham now.

Thay are treated so well at the conference, the workshops are well set up - hands
on, multipf; activities, friendly presenters, helpful guides, beautiful environment, good
food. Thay get $50.00 worth of Expanded Horizons in the first hour. You tell them that
you need them and you want them in so many direct and indirect ways. They talk to
real people in real jobs. You are more convincing than I could ever be.

On behalf of their friends who may not drop out, I thank you.

On behalf of the boys with whom we promised to share the information, I thank
you.

On behalf of the people in the “drop-out vrevention program" who will not
realize you are the reason for their success, I thank you.

On behalf of the teachers who will see more girls in their science and math
classes, I thank you.

On behalf of the girls who will understand later on, I thark you.

As a teacher on the front lines, who had a chance to see that there are people in
the real world who care as much as I do, I thank you.

For the organization, for the volunteer time, for the facility, for the workshops, I
thank you,

Thankfully and sincerely,
Dianne Connelly

Edison High School
Stockton, CA 95206”

From those of us who also believe in Expanding Your Horizons in Science and
Mathematics Conferences, I thank you.
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Mrs. LLOYD. Just beautiful testimony. All of our witnesses have
been wonderful today. Don’t you in the audience agree? It has just
been a wonderful, wonderful hearing. All of you have just been ex-
cellent. There is no way we would have had better testimony today.

I know it took a lot of time to prepare this and to work to be
here. But I think it is certainly a very valuable hearing, and I want
todthank all seven of you that have participated in our hearings
today.

I want to follow up on a thought that—expressed by the last
panel that many of the barriers that women face are as a result
of their social values, whether it be home or the classroom, and the
attitude of their peers.

What do you do in your programs to address these issues? And
then what can we do to change the attitudes and stereotypes held
by the men? When can we come in and say to the male students
you shouldn’t do this anymore?

Dr. Failor?

Ms. FAILOR. In Expanding Your Horizons we have a parents and
educator organization—part of the conferences too, and we find
that many of the parents coming are fathers who are looking to
ways to be supportive of their students, and we find that the fa-
thers need to understand ways that they can be supportive.

But we also feel that role modeling is an ideal way, because
young women see older women like themselves, and if the life sto-
ries of these women are told, the young women make connections
and find out that they can follow this path.

When I was growing up—I have my Ph.D. in nuclear engineer-
ing, and I thought I was very weird because 1 wanted to go into
math and science. And for these young women to see that you do
this, and these are “normal” people and not superheroes, not
superwomen, they are very normal woren, it provides them with
an incentive to go forward and stops—provides them with informa-
tion to counteract their peers and to counteract some of the mes-
sages they receive outside.

Mrs. LLoYD. Dr. Malcom? Any of you that want to respond.

Ms. MaLcoM. I would just say that the program Girls for Science
that we did with the Girl Scout Council in North and South Dakota
and in Minnesota utilized the mechanism of trainer of trainers,
which meant that we were training trainers and training staff and
they trained leaders.

And a lot of these adult leaders are moms. I mean they are par-
ents. They are there in the community. They are interacting with
other parents all the time. And so when these women who are a
part of the community were overcoming their own anxiety and
interacting, this basically sent a large message to them. They were
provided with information, basic information about what kinds of
math/science courses were appropriate, and these kinds of things
that they could include within their own counseling, within their
own kinds of interactions.

There was also the identification of resource people in those local
communities who could participate in the kincf) of career activities
11:\1T1at wi'e described by the representative from the Math/Science

etwork.
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But another crucial thing that we found was that there were
planning councils, local planning councils of representatives from
business and from industry and from the local community, and
those had a lot of dads on them as well as other people who rep-
resented local industry and business and higher education, and
they understood and came to understand even better the connec-
tion between science and mathematics and being empowered by
these fields and the economic consequences for those communities
as well as for those individual young women, and they became ad-
‘vocates.

And I am sure that you know—I mean I have daughters, and if
they want to go some place, you know, I have to be the carpool per-
son. And when parents are involved in that kind of activity to get
them to the place for their Scout meeting or to get them to the
place for their exhibit or for whatever project they are working on,
you just kind of get sucked into this. .

And so through a lot of the kind of informal contact between the
parents just working with their own daughters as they were pursu-
ing badge-related activities it just spread. It spread throughout the
community, and it raised a lot of interest on the part of the dads
because it was science, math and technology. That it was, in fact,
dealing with some critical issues.

So, while you can target the parents in the community directly,
and through the spin-off activities that affect the larger commu-
nities such as jamborees or things like this, and that is a part of
it, I think that the kind of indirect responsiveness where a comru-
nicy kind of gets caught up in the spirit of this kind of activity real-
ly is sumething where you have to see it to kind of believe it. But
it happens.

Mrs. LLOYD. That is beautiful.

Ms. Kass.

Ms. Kass. At Girls, Incorporated, our mission is really at two lev-
els. One is to help change opportunities for girls and change the
skills that they are able to receive, help build their skills. The
other part is to change the world that girls live in. So that means
there are affiliates locally throughout the country that are working
on committees and task forces such as those that Dr. Malcom men-
tioned, and they are changing those ideas and issues in their com-
munities for girls.

On the other side, we have girls who are actually out in their
community doing all kind of experiments relating to science and
technology. It might be testing the water in their community. Mem-
bers of the community see that. They see girls and young women
taking action. They see them using math and science tools and
techniques, and they see those changes. So, girls themselves are
part of changing the ideas of both men and women and other insti-
tutions that want to try and keep girls in boxes.

Mrs. LLOYD. Mr. Stephens?

Mr. STEPHENS. One of the programs the Department sponsors is
for very bright young men and women. In fact, it is one of two pro-
grams we sponsor that really deal with students that are already
going to go on into science and math no matter what we do to them
1n our laboratories.

16
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But this particular program brings in a collection of students
from every State and they spend 2 weeks working together. And
it is interesting to contrast programs for physicists, for physics stu-
dents, you really see exactly the stereotypes we heard aﬁout earlier
today: aggressive behavior on the part of young men; young
women, if they are there at all—there aren’t too many of them in-
terested in physics—tend to be much more passive. And our sci-
entists tend to be much more aggressive by bringing out the young
men, frankly.

Programs that deal with-life sciences tend to be the other way
around. Far more women in life sciences, much more collegial,
much more interaction among them. And so naturally I observed
these two groups of students in physics and life science and see
how they came out of their different backgrounds, and it comes
right back to the point made earlier.

Teachers are absolutely critical to this process. If you don’t en-
gage a young woman in her class experience, then whether or not
she may really have the ability, she’s not going to ever be told that

she has the ability.

" So role modeling is fine. We do a lot of that. But it really does
come back down to how you can help teachers understand that
they really need to deal with the entire class, not just those who
are more aggressive in answering and raising their hands for ques-
tions.

Mrs. LLOYD. Well, you have discussed the fathers and adult
males. But how do we change the attitude of the young men? When
they can see there is going to be female scientists, do you think
they will stop the harassment of the women?

Mr. STEPHENS. If I might add, I think we have a number of
women in this room who work for various agencies, and I know—
and I suspect that Dr. Failor has some interesting stories about her
graduate school experience. She was probably the only woman in
nuclear engineering, I suspect, and I suspect she has some interest-
ing stories to {ell, and that is part of the problem.

As you move on into graduate school, it is much more competi-
tive, much more aggressive, and a woman may very well suffer be-

“cause of that, lack of background way back in terms of the ability
to jump right into a discussion and try to do as much as what the
men are doing.

And it is an issue that all agencies including our own, and cer-
tainly our laboratories do have glass ceilings problems. We have to
constantly fight that perception that a woman can do science but
can she move on up into management channels.

And this Secretary, I might say, and this Department now clear-
ly show that it can be done. Hazel O’Leary is not a shy, inarticu-
late person. She literally deals with these issues every day. And
half of our political appointees now in the Department of Energy
are women. They are superbly prepared for their jobs.

So, we no longer have the excuse: I am sorry. We ‘annot find
women and people of color to do these jobs. They are ti.. 2. Believe
me, they are there.

Mrs. LLoYD. They are on the scene.

Mrs. LLOYD. Mr. Baker?

Mr. BAKER. Thank you, Mrs. Lloyd.
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I think something ought to be pointed out about the labs and the
Department of Energy and what good they do in spreading the
word for science.

I am spoiled in the Livermore area having both Sandia and
Livermore National Laboratories roaming through the school dis-
tricts acquainting kids at a young age to the wonders of science.
So, we are trying to do that through my office also, to allow them
to know—is it the Columbine Program where they—we just had
the moon shots all the way around the moon. We took that out into
the junior high area where they were using computers to see var-
ious parts of the moon close up on computers, going to the wall
map and finding their crater or their particular indenture in the
moon on the map. Now, very exciting to bring science to kids.

Mr. STEPHENS. Let me interject, Mr. Baker—

Mr. BAKER. Surely. _

Mr. STEPHENS. One of those laboratories that you represent did
a survey of press coverage and—it was Lawrence Livermore, found
that of all the press coverage of the Livermore Laboratory about 20
percent dealt with science education. Of all the good press that the
laboratory got, 80 percent dealt with education outreach prograrms
at the laboratory. So, yes, there is a lot that is going on and often-
times we don’t well articulate it.

Mr. BAKER. Not well covered. We are so interested in looking for
Chernobyl and not encugh about junior high school and how
science relates to the future.

A couple of quick questions. Does genetics play a role? If you
have artistic parents will you become more likely to become artistic
if you are scientific in your family would that be passed down? Is
there any—does anyone have any information that—

Ms. MaLcoM. The only thing that I can say is that one of the
things that is quite clear is that if you have scientists in your back-
ground that they are liable to have—you are liable to have a lot
of science in your life. Your discussions at the dinner table. Your
visits on vacation are going to include science museums because
that is your parents interest.

And I think that that is probably as strong a motivating issue
and a correlation as we can get, and that is that where is your ac-
cess to real models about what science happens to be or what art
is or what music is. If you have an artistic parent or musical par-
ent you are liable to be able to start music training at a very, very
early age because they are going to value that and they are going
to make it available to you. '

Mr. BAKER. But it is interest more than inherited.

Ms. MaLcoM. I think that is strongly interest and it is also
strongly the ability to provide guidance in the area, and I think
that is where we end up with so many problems. You can get into
this kind of vicious cycle because there are so few-—for example, be-
cause there are so few people of color, the access to the advice that
you are liable to need in order to know how to get into science and
engineering is going to be severely limited.

And unless you can specifically target kids who have that inter-
est to make sure that they get the advice and the guidance that
they need, and the experiences at the time that they need them,




then you are liable to lose them. Because it is not going to be clear
how to get through that system. ‘

Mr. BAKER. I have never had science in my background and I am
roadkill on the supercommunications highway.

[Laughter]. :

Mr. BAKER. So I think it does have something to do with left
brain, right brain.

But the question was really how do we find children with apti-
tude at a young age and then begin to nurture that?

And I imagine testing is more effective than genetics, but I won-
der if that was going to help us at all. Because we have to find the
young women very young and then begin to nurture the interest
that they have in these areas.

My daughter thought that algebra and geometry were alien sys-
tems and she didn’t went any part of them. And once I broke it
down and showed her that it made sense, that there was an end
to it and it all balanced she did very well. But right off the bat that
is just something that she didn’t want to be interested in.

It because I wasn’t interested or somebody else was giving her
stereotypes. She just wasn’t interested. And there is got to be a
way to find people who have certain talent and then begin nurtur-
ing that.

Ms. MALcOM. But I hate to tell you this. I haven’t met a baby
yet that wasn’t a natural scientist. Liitle kids are really into it.
They are really into it. They are exploring their environment. They
are finding out. They are asking questions of their environment,
and they are really trying to know what is making things work.

But, as we progressively get through the system, that is when we
start to lose it. That doesn’t get nurtured. It doesn’t get fed. There
is no outlet for it.

We, what is it—we come here headed in that direction, probably
until something turns us aside.

Ms. Kass. I think that it is important for us to recognize that it
is not something wrong with the girls. That it is the opportunities
that they receive, and the people who are working with them to
make math and science fun and interesting and to connect the
principles to something real.

So, it is not how do we finds those girls who are interested. How
do we develop that interest in all girls—and all children, for that
matter.

Ms. STUTSMAN. Just to play off of that a moment, at NSF we be-
lieve that all children can end will learn science ‘and mathematics
if they are encouraged to do so, and if they are expected to learn
to do so. And so that goes along with Ms. Kass’s comment.

And we believe that very firmly, and it is playing out in all of
our large systemic efforts. We just don’t expect children to want to
fail, and we don’t expect them to do so.

Mrs. LLOYD. Thank you very much, Mr. Baker.

Mr. McHale?

Mr. MCHALE. Madam Chair, I thank you. I was delayed at an-
other hearing in the Armed Services Committee and I regret that
I missed the opening testimony of our witnesses.
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I don’t have any questions for them, but I certainly have heard
the brief portion of their testimony that has occurred within the
last few minutes, and have found it to be very valuable.

I thank you for your testimony and look forward to any addi-
tional comments that you might have.

Mrs. LLoyD. I want to thank all of you for being here again. And
I want to ask permission to provide additional questions that we
might think of later that we would like to be made a part of the
record.

Again, it is excellent testimony. We hope that we can build on
this hearing and really do a lot with the information that you have
given me, your success stories and your advice. It has certainly en-
riched my life today, and I thank you very much.

If there is no further comments, I would like to thank the staff
for their hard work. Rose, you did a beautiful job. All of you have
done a good job, and I thank you very much for getting the hearing
together.

If there are no further comments, the subcommittee stands ad-
journed.

[Whereupon, at 3:50 p.m., the subcommittee was adjourned.]
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APPENDIX

Center for Research
on Women

August 26, 1994

Representative Marilyn Lloyd

U.S. House of Representatives

Subcommittee on Energy

Committee on Science, Space, and Technology
Suite 2320 Rayburn House Office Building
Washington, DC 20515-6301

Dear Representative Lloyd,

I am enclosing answers to the questions posed following my June 28 testimouy. Dr. Patricia
B. Campbell joined me in responding to your questions. We hope ur responses are helpful.

Thank you for your commitment and energy on behalf of girls and women.

Sincerel,
N e A’Aﬁ

Susan McGee Bailey
Executive Diirector

Wellesley Co'legye 106 Wellesiey
Central MA
Street 02181-8259
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RESPONSES TO QUESTIONS FOLLOWING DR. SUSAN MCGEE BAILEY'S
TESTIMONY AT THE HEARING "WOMEN AND K-12 SCIENCE AND
MATHEMATICS EDUCATION" ON JUNE 28, 19%4.

These responses have been developed in collaboration with Dr. Patricia B. Campbell.

1) What are your views on teaching strategies which emphasize that girls learn
more effectively in a cooperative, less competitive environment. Is this a good
approach? What is the effect of this strategy on competitive girls and
cooperative boys?

Teaching strategies should be based on individual learning styles rather than
stereotypical ideas of female or male modes of learning or thinking. As the question
indicates there are girls for whom competitive situations are very comfortable and boys for
whom cooperative work groups work best. It is important for gl] students to have both
cooperative and competitive skills. It is good to play to people’s strengths, but it is also
important to strengthen their weaknesses.

Teaching strategies also depend on the subject matter content on which the teacher
is focusing. Some skills are successfully taught using competitive techniques while others
lend themselves more readily to cooperative techniques.

Teachers need better training in how to use a varigty of teaching strategies. Much
of what is often called cooperative learning is actually competition between groups -- an
effective technique in some instances, but not a truly cooperative exercise.

While the use of a variety of techniques is important, there must be some core rules
regardless of the techniques used. These include insistence upon equitable student/student
behavior and treatment that does not include harassment and "put downs" and equitable
distribution of teacher attention and assistance.

2) You stated in your testimony that girls’ interest in math, science, and
engineering increased dramatically from 1970 to 1980, but that since 1980,
girls’ interest has remained constant or even decreased slightly. What is the
cause of this decline?

There is no hard data available with which to answer this question. Among our best
guesses are the following points: Between 1970 and 1980 some of the barriers to women'’s
participation in engincering and physicai science programs were removed. More programs
were open to women,; sex discrimination was outlawed. A number of women who were
already interested in the fields but, who in an earlier time would have been unable or
unwilling to deal with the existing barriers, found it possible to pursue their dreams and
went into these fields. The same kinds of extremely interested women continue to go into
these ficlds. What we haven’t done is interest, to the point of entry to the fields of math
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and science as they exist, additional women, nor have we redefined the fields in ways that
might attract increased numbers of women (and men).

3) With math, where there is a right answer and a wrong answer, it seems
straightforward to measure achicvement and progress. How is science
achievement measured? How are gender differences in math and science
achievement interrelated?

In arithmetic there are clear right and wrong answers, in more advanced mathematics
more often than not there are fewer clear answers. There may in fact be muliiple right
answers or no right answer. Simplistic measures of mathematics do not provide us with the
most useful information and simplistic definitions of math as computation are insufficient.
Thus, measuring hoth mathematics and science achievement is complex.

Science achievement measures are in flux and moving toward performance testing.

Mathematics and physical sciences "march” hand in hand. Math is an integral
component of the physical sciences and engineering. In the words of one physics teacher,
"physics is math made practical." Math is less related, but not unrelated, to the biological
sciences. The lessor dependence in mathematics maybe be part of the attraction of the
biological sciences for women and girls.

4) The data you presented shows that the situation for girls is improving in math
but getting worse in science. Why do you think this is s0? Are there specific
methods to decrease this gap among high achievers?

One reason that we may be making more progress in math is that there has been
more emphasis and publicity on math as a critical filter for girls than there has been around
issues of science. The sciences are of many types and many of the models focusing on
equity have been in only one science, biology.

This issue needs to be approached from two perspectives: participation (course
enrollment in advanced classes) and tested achievement (girls are enrolling in biology and
AP biology, but they are not enrolling in physics and advanced chemistry.) Furthermore,
girls do not test as well as boys in any of the science areas.

A complicating factor has to do with the construction of the tests themselves.
Research by the Educational Testing Service has found that the AP science/math gender
gap lessens on essay/open ended questions vs multiple choice items.

Are there specific methods that can be used with high achicving girls? Here again
we can only offer suggestions; we do not have hard data. One factor may well be social
and peer pressure that does not support girls who excel. For many adolescent girls being
smart has social costs and some may deliberately chose not to be “the smartest girl."
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Parents may be a critical factor as well, their perceptions of what is important for
girls may well focus on the importance of good social skills — on being popular. This may
lead them not to push teachers on academic opportunities in science and math for their
daughters, to the same extent they would push for these opportunities for their sons.

5) A number of programs have been established based on the research findings
you shared with us today. Do we know which of these programs are the most
effective in terms of producing real change? For example, there are one-day
programs to expose girls to science, semester-long projects, programs to train
teachers, and programs to educate guidance counselors? Which of these
options really work?

There is limited evidence on the success of different program/project types over time.

. One program for which there is data is an intensive four week, two year program with

school year follow up sessions that incorporates sport, math/science and personal
development stressing individual control, strength and working together. This program,
EUREKA at Brooklyn College, is doing an excellent job keeping minority middle school
girls from Brooklyn in math and science through high school and beyond.

Patricia Campbell's evaluations of career exposure programs at Smith College and
Rutgers University have found that one day career exposure programs do heighten interest
in science careers and do produce a reduction in stereotypes about who does science, but
there have been no studies to date of whether this heightened interest translates into career
participation.

Currently the first major effort to revise preservice teacher training programs and
train teachers in gender fair/affirmative math/science/technology methods is being
conducted by Jo Sanders at City University of New York sponsored by the National Science
Foundation. Followup evaluation procedures will look at the impact on the course syllabi
participants use with their students and on the classroom behaviors of the preservice
teachers who receive the training.

There is no research evidence that programs to train guidance counselors have had
any impact on counselor behavior.

6) You spoke about the necessity of incorporating out-of-school experiences ror
girls in math and science into classroom situations, since not all girls have the
opportunity to participate in such out-of-school activities. What are some
possible techniques to accomplish this?

There are in school programs incorporating many of the same techniques found in
out-of-school programs but what is often missing in the in-school replications is the affective
component of these programs: strong expectations for and encouragement of girls and an
environment that is free from harassment (sexual or otherwise) and put downs.

163
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Additional factors that could help include making classroom climate issues a part of
teacher evaluation procedures. If teachers aren’t rewarded for positive actions or punished
for negatives ones, there is very litife incentive for them to change.

Creating a structure that rewards teachers financially and publicly for classrooms that
create a positive gender fair environment in which girls and boys succeed can create the
incentive schools and teachers need.

7) You mentioned in your testimony that the gender gap in math is largest and
increasing at the highest achievement levels. Why do you think this is s0?

In math it is only at the 8th grade level that this is happening while in science it is
occurring at all three levels (4th, 8th and 12th). That the eighth grade is such a critical time
reinforces speculation mentioned in response to question 4: girls vulnerability as they enter
puberty, their need to fit traditional definitions of a "successtul” young woman rather than
be labeled as a "nerd.”

8) From what we heard at the hearing, the research shows that many of the
barriers that women face result from social values and attitudes rot only of
parents and teachers, but also of peers. What is being done and what else can
and should be done to change the stereotypes and attitudes held by males?

Obviously schools alone can nat solve these problems, but schuols can have an
important and positive impact. Boys need to see positive examples of women’s
accomplishments and skills in their schoo! materials every bit as much as girls do. This
should be broader thar just including women who have been successful in traditional male
roles. We must also include women who have been successful in traditionally female roles.
Without positive images of women neither boys por girls can overcome traditional sex
stereotypes that limit options for both women and men.

Furthermore, males of all ages must learn that there are behaviors that will not be

tolerated in the school or the work place, and that they risk sanctions and reprisals if they
continue harassing, disruptive behaviors.

August 26, 1994
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Hesaring: “WOMEN AND K-12 SCIENCE AND MATHEMATICS EDUCATION"
June 28, 1954
ADDITIONAL QUESTIONS FOR DR. XKAHLE

b)) What are your views on teaching strategies which emphasize that
girls learn more effectively in a cooperative, less competitive
environment. Is this a good approach? What is the effect of this
strategy on competitive girls and cooperative boys?

1. My study of biolegy classrooms across the country indicated that two
thirds of the girls and boys preferred laboratory and discussion activities to
lectures and demenstrations in science classes. Furthermore, the students
responded that they enjoyed creative activities such as designing open-
ended experiments. More recently, my work (as part of Ohio's statewide
systemic initiative) has involved assisting teachers with implementing
inquiry activities in science and problem-solving activities in mathematics.
In all cases, teachers report that such activities motiv ite and interest both
girls and boys. Although cooperative group learning is advocated as a way
to encourage girls, many of whom are socialized to avoid competitive
situations, it is not uniformly successful. Teachers must learn to monitor
groups for cooperation and to assist students in sharing both tasks and
responsibilities in equitable ways. Although competitive girls and boys
(who have been successful) are initially frustrated by group work, they
flourish once they understand how their work can be extended and
elaborated by others in the group. In addition, cooperative groups provide a
real-life experience in the way science works; i.e., by laboratory group.

2) You stated in your testimony that girls’ interest in math, science,
and engineering increased dramatically from 1970 to 1980, but that
since 1980, girls’ interest has remained constant or even decreased
slightly. What is the cause of this decline?

2. During the late 1970s and early 1980s, national, state, and local
resources were available for gender equity work. The initial work was a
series of programs that directly intervened in the education of girls to
encourage them to continue in math, science, and engineering. Because
interest was measured by girls' continued participation, we saw national
rises in enrollment and in achievement (associated with enrollment in
advanced classes). In the mid-1980s funding for such programs
diminished drastically, and the programs vanished. Subsequently,
enrollments, achievement (related to enrollments), and interest (as
expressed on national surveys) declined.
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With math, where there is a right answer and a wrong answer,
it seems straightforward to measure achievement and progress.
How is science achievement measured? How are gender
differences in math and science achievement interrelated?

3. Actually, in problem-solving mathematics there may be more than
one correct answer or way to reach an answer. Evaluation assesses the
processes that students use in solving the problem. The same is true in
science. Science achievement is bes’ measured by assessing how a student
solves a problem or designs an experiment to answer a question. Analyses
of the science responses of the International Assessment of Education
(IEA) tests and of NAEP science surveys indicate that girls score as well as
boys on process questions. They score lower than boys on multiple choice

" items. One explanation is that significantly more girls than boys choose the

"I don't know" response, effectively eliminating the benefit of guessing (20
percent on a test with five-item responses) for girls.

4) The data you presented shows that the situation for girls is
improving in math but getting worse in science. Why do you think
this is so?

4, There are two basic reasons for the dichotomy between math and
science. First, mathematics is commonly viewed as a basic in American
education; for example, a public opinion poll in Ohio showed that 97% of
adults consider mathematics one of the three most important subjects in
school. However, only 31% of Ohio’s adults rank science as one of the three
most important subjects. Although teachers may be anxious about
mathematics, they recognize the need to instruct all pupils in math and

considerably more instructional time is spent in mathematics than in
science. Second, intervention work began a decade earlier in mathematics.
Most importantly, although the programs addressed math anxiety and
involved role models and counseling, they also addressed the skills of doing
mathematics. Many intervention programs in science (including most that
are currently offered) address motivation and interest as well as include
role models. However, they do not include training in the skills of doing
science (i.e., quantification, observation, transformation of data, estimation
of error, control of variables. etc.). This difference has led to a decade of
girls with increased interest but not necessarily enhanced skills and,

uqlike math, has not led to a decrease in the gender gap in achievement in
science.

5) A number of programs have been established based on the
research findings you have shared with us today. Do we know
which of these programs are the most effective in terms of
producing real change? For example, there are one-day
programs to expose girls to science, semester-long projects,
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programs to train teachers, and programs to educate guidance
counselors? Which of these options really work?

5. 1 would like to nddress effectiveness by educational level with the
overall caveat that there is ccasiderable evidence that short-term programs
{(without continual follow-up) have no lasting effect (regardless of
educatior.al level or type of person addressed). The most successful
program (University of Northern Colorado) to date for pre-service teachers
involves one semester and includes many observations of actual science
and mathematics classes and classrooms. Several years after the program
the students (now practicing teachers) are using equitable instructional
strategies. Shorter, more intensive, programs (approximately one week)
may be effective with practicing teachers, if there is sustained support for at
least one academic year. I assume that a similar format would be
successful with counselors, although I do not know of any models. Most in-
school programs involve teachers, not students, for cost-effectiveness;
however, their success is measured by changes in student attitudes
interest, and/or enrollments.

Volunteer or out-of-school programs do not always relate to the
mathematics and especially to the science taught in school. Particularly in
the case of science, out-of-school programs may further marginalize girls'
experiences, leading to the belief that science is not something done in
school. Although programs of varying length have been effective in
providing immediate motivation and attitudinal change, few have proven
effective in creating long term changes (i.e., decreasing the gender gap in
achievement). One major concern in science is that many out-of-school
programs do not build the basic skills of science (which are not nearly as
motivational as ‘gee whiz' activities).

6) From what we heard at the hearing, the research shows that many
of the barriers that women face result from social values and
attitudes not only of parents and teachers, but also of peers. What is
being done and what else can and should be done to change the
stereotypes and attitudes held by males?

6. The best way to address the attitudes and sex-role stereotypes held by
males is to enhance the performance of girls in science and mathematics.
Only by seeing girls performing and achieving equally with themselves will
change occur. One successful approach involves teacher-focused programs
that address equity in its broad context; that is, equity in outcomes,
resources, and leadership. In those programs, classroom interactions that
differ for boys and girls and why they differ are addressed. In addition,
societal and educational barriers are discussed. A second approach is to
involve parents in equity work and research. Two models for this

approach are Jacquelynne Eccles' work at the University of Michigan and
the Lawrence Hall of Science programs, Family Math and Family Science.
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Both encourage changes in the differential attitudes held by parents that
affect the enrollment patterns of their sons and daughters.

In addition, changes are needed in the media. Although it may not be
possible to mandate such cl.anges in the private sector, programs that are
partially supported by federal funds should be reviewed for possible
stereotyping. Equitable treatment, particularly in science programs for
young children, could do much to change the sex-rcle stereotypes and
attitudes of both girls and boys.
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Hearing: "WOMEN AND K-12 SCIENCE AND MATHEMATICS EDUCATION"
June 28, 2994
ADDITIONAL QUESTIONS FOR DR. MALCOM

Question 1
What do you do to track the students who have participated in your programs 10 find ot

whether their involvement kad a real impact on their choice of classes or careers?

Answer
Tracking the participants of informal science education programs remains a real
challenge. Our work with the councils focused on helping them understand the need
for and developing capability for local student tracking. Local tracking is likely to

be more effective with student participants.

AAAS tracked students only for the final year of the 4 year project. Data were
collected on attitudes and efforts were not made to determine what students had
learned about science. As with other organizations that work with informal
education projects, we have found that is very difficult to follow these girls further
than the period of the project. Individual participation in programs fluctuates from
year to year and tends to decline significantly after 6th grade, and we do not have

access to school records.

We tracked council activities, particularly sales of badges nlated to science,
throughout the last 3 years of the project and for several months afterwards.

PAFulToxt Provided by ERIC
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Science related badge sales soared during the period we were tracking. One council
reported a 258% increase in one year.

Since that time while we have not done any formal tracking, we know that the

project is being carried on because of continuing orders for materials & patches as

.wenufrominformaﬁonabomwvhiescaniedineomcnnewsletters.

Question 2

With out-of-school programs, you can only reach a limited number of students. Are there
techniques that have been developed in your programs that could be incorporated within our

schools and classrooms?

Answer
The trainer of trainer models we have utilized have been effective in increasing the
number of out-of-school programs using these materials. We have used them in
" regular teacher professicnal development programs as well. We have found that
teachers as with leaders of out-of-school programs must develop levels of comfort in
doing hands on science. Once they understand how effective these are through their
own experience they are more likely to incorporate these into their ciassrooms. They
can fearn sound gender equity practices which can be applicd to both boys and girls

and across subject areas.
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We have used the Girls and Science programs to train teachers in Indiana, Virginia,
Mississippi, Arkansas, and Nebroska.

Question 3
The program you discussed is a national one. How are the specific projects and actual
locations estadlished? What is the application process? How many applications do you

receive; and, of those, what percentage do you fund or accept into your program?

Answer
Dissemination of the program has been through a number of mechanisms:
® Word of mouth.
® Articles in newspapers and magazines.
® General requests for information on our girls in science programming.

® Staff presentations at meetings.

Information Is exchanged by phone or letter a complimentary copy of the training
manual is sent to the inquiring group. Interested parties usually need to identify

a funder. AAAS staff can provide a "boilerplate” proposal. Once all the details are

ﬁnaliiedadateissdforthetraining. Funding is needed for AAAS staff travel,

materials, supplies and staff time.

Many inquiries are: received but only a few are serious. Of those who call or write

PAFullToxt Provided by ERIC




174

for a second around of information approximately $8% actually receive the program.

The following are some of the places where the project has been (or wili be)

disseminated.
State Funder
North Dakota (all GS Councils) Bush
South Dakota (all GS Councils)* Bush
Minnesota (all GS Councils) Bush
Indiana (Several Councils) AAAS
Illinois (2 Councils) Abbott
Hlinois (Chicago Council) SLIC (December '94)
Wisconsin (1 Council) Abbott
Louisiana (Several Councils) AAAS
North Carolina (1 Council) Seif
North Carolina (1 Large Council) Abbott (August 20 '94)
Alaska (1 Council) Self
Pennsylvania (1 Council) Seif
New York (1 Council) SLIC

Nebraska (4-H) USDA grant
Towa USDA grant

Massachusetts (2 Councils)

Local Funder (Spring '94)

LRI
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Black Hills Girl Scout Council in Rapid City does extensive work on local Indian

Reservation.

A recently funded NSF grant will deliver a revised version of the program to Girl Scout
Councils and other CBO's to two cities in Texas, the Washington DC Metro area, and
Baltimore, MD and surrounding Suburbs.

In addition, there are many councils around the country who have implemented the program as

.a result of sending trainers to workshops held by councils that we have trained. There is 0o real

way to track these but some of which we arc aware are Ohio (Several Councils), West Virginia

and Delaware.

Girl Scout trainers from ten different staics attended 8 "Wider Ops” event in July of 1993 in
Rapid City, SD. They spend 3 days leamning activities from both projects as part of their wider
ops responsibilities. They carried the programs back to their councils and, since several of them
were teachers, implemented it in their schools in varying degrees. Some of the states
represented were: Iowa, Michigan, California, New Jersey, and New York. The trainer from
New York is also a teacher who received money from ber principal so she could conduct a
training workshop for the teachers in her school. Fenior Girl Scouts from South Dakota, who
also attended the Wider Ops training have been called on to do the activities with students in
various schools around Rapid City and at the Pinc Ridge Indian Reservation.




Department of Energy

Washington, DC 20585
August 5, 1994

The Honorable Marilyn Llovd

Chairman

Subcommittee on Energy

Committee on Science, Space, and Technology
U. S. House of Representatives

Washington, DC 20515

Dear Madam Chairman:

On June 28, 1994, Richard E. Stephens, Director, Office of
University and Science Education, testified regarding Women and
K-12 Science and Mathematics Education.

Encloged are the answers to the three questions that you
submitted to complete the . ecord.

If we can be of further assistance, please have your staff
contact our Congressional Hearing Coordinator, Lillian Owen, on
(202) 586-2031.

Very truly yoﬁrs,

aylor,%—/\
Assistant Secretary
Congressional and Intergovernmental

Affairs

Enclosure
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QUESTIONS FROM REPRESENTATIVE LLOYD

Question 1: What do you do to track the students who have participated in your

Answer:

programs--to find out whether their involvement had a real impact
on their choice of classes or careers?

We have established a number of tracking systeas to determine

whether or not students involved in our education programs pursue

careers in science, mathematics or engineering. For example, our
Prefreshman Enrichment Program (PREP) which supports university-
based summer enrichment institutes for middle school, women and
minority students includes provisions to track the participating
students through high school into their choice of a university or
college. Our High School Student Honors Research Program which
provides opportuaities for high school science students to
participate in intensive summor research at the Department of
Energy National Laboratories also tracks the participating
students through their undergraduate and graduate years to their
first employment. We are now developing an integrated participant
tracking systom which will provide information in various levels
of detail on ail the student participants in the Department’s
various science education programs. We also have established a
comprehensive evaluation approach to understanding whether or not
we have made a difference in the ability of teachers who
participate in our program to use this experfence in their

classrooms.




178

QUESTION FROM REPRESENTATIVE LLOYD

Question 2: Please provide move information about the application and
selection process. How mzny applications do you receive; and, of
those, what percentage are you able to fund or accept into your
program?

Answer: Each of the Department’s science education programs has
established application and selection procedures which vary
according to the nature and scope of the program. For example,
our university-level programs require the students to submit
detailed applications with references to the various National
Laboratories where they are interested in pursuing susmer
research. We generally receive approximately 3,000 applications
for our susmer research programs and are able to support, on
average, 900 students. Several of the laboratories, including the

Argonne National Laboratory, report that their application to

selection ratio is 5:1. Our high school student programs are more

structured in terms of the application process. For example, our

High School Studant Honors Research Prograw relies on the

nomination of participating students from the various states.

Each state has a different selection process. Some rely on the
results of state science fair competitions to select the
participants in the program while others use academic

competitions.

ERIC
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QUESTIONS FROM REPRESENTATIVE LLOYD

Question 3: In your testimony you discuss the Department’s museum-based

Answer:

science education program and highlight one project in which a
Girl Scout troop in Chicago was able to participate in -
constructing hands-on museum science exhibits. Can you provide
further information about the ways in which yoU', women are
involved in the Cepartment’s museum-based programs? How can the
DOE strengthen this program?

In addition to funding the successful "SciTech Clubs for Girls® at
the Scitech museum in Aurora, I1linois, the Departmeni of Energy’s
Museum Science Education Program has also supported another museum
project which involves young women. This is the Fort Worth Museum
of Science “Energy Works" project. This summer 42 seventh grade
minority girls have been recruited from economically depressed
communities in the Fort Worth area to take part in a 10 week
project. The girls are engaged in such science activities as
analyzing owl pellets, wodeling clay bones, mapping coal bearing
earth layers, using computers to study downloaded satellite
imagery of geologic features, etc. They will work with magnets,
conductors, circuits, and electrical appliances. Blending energy
science, geology, and paleontology, the girls in the 1ab will form
a multi-disciplinary approach to the scientific method and the

development of problem-solving skills.

The girls will also meet with female graduate students and their

geology professors about their persanal interests and science
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careers as well as conducting research on dinosaurs with female

paleontologists on an active site.

In the peer review process, strong consideration has been given by
the reviewers to programs and exhibits that focus on
underrepresented minorities. We will include a statement in the
FY 1995 grant solicitation encouraging museums to submit proposals
which specifically target girls and other underrepresented
minorities. Coordination with the Association of Science and
Technology Centers to publish articles and make presentations of
these successful projects at the annual conference to their museum

peers will also be encouraged.
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Response to Questions following
Testimony to the U. S. House of Representatives
Committee on Science, Space, and Technology

Energy Subcommittee

Dr. Rebecca Failor
Member of Board of Directors and former President
Math/Science Network

June 28, 1994

Question 1:
What do you do to track the students who have participated in your programs -

to find out whether their involvement had a real impact on their choice of
classes or careers?

Response from the Math /Science Network:

Tracking and trending of young women who attend Expanding Your Horizons
in Science and Mathematics (EYH) Conferences since 1976, when the program
started, has varied with time and location. From 1980 to 1982 an evaluation was
performed with young women who attended several EYH Conferences held near
San Francisco, California. The Conferences were found to have a profound effect
on the young women'’s mathematics education plans, career aspirations, and self-
initiated science and mathematics activities, immediately after the Conference.
Later in the year the students who attended EYH Conferences were found to
have higher enrollment in non-required mathematics classes than the control
groups. A significant increase in self-initiated career-related activities was
maintained for the older students who attended EYH conferences,

The evaluation methodologies developed in this study are documented in a book
entitled i : i i i
for Women (Barbara Gross Davis and Sheila Humphreys, 1983, publication
sponsored by the National Science Foundation (NSF)) that is available to all EYH
Conferences nationwide as a resource for local studies to be performed. One such
effort is documented in a 1990 study entitled The Effacts of 3 Short-Term
. AR - 0. A.
Tomhave, Masters Thesis, 1950, University of North Dakota), comparing young
women who had registered for a 1980 EYH Conference, one group who had
attended the Conference, with a group who could not attend due to a blizzard
blocking their access. Her research showed that attending the EYH Conference
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had a long-term positive influence on the participants. Young women who
attended took more advance mathematics and science classes in high school,
planned to continue higher education, and rated their attitudes toward

mathematics and science more positively than those who did not attend the
Conference.

Other local studies use non-verbal evaluation mechanisms, such as drawings of
scientists and what scientists do, made before and after the students attend EYH
Conferences to examine the effects of the conferences. The differences are
dramatic indications that EYH Conferences change the young women’s
perceptions from one of foreboding, frightful images of science and maie
scientists, t> ones where they are included in the picture and people are being
ne!ped. In recent “ears the Office of Public Instruction in Montana reported that
communities where EYH Conferences are held have substantially higher
percentages of young women in advanced mathematics courses than do
communities without EYH Conferences.

Anecdotal reports are often unsatisfactory from a scientific point-of-view, but
must not be discounted in the absence of more firm data. The continued growth
of the number of EYH Conferences naticnwide, almost doubling in the past &ix
years, shows that communities across the country see the Expanding Your
Horizons experience as one that provides an effective intervention strategy for
their young women. A recent member of the Math/Science Network Board of
Directors is an “alumnae” of EYH Conferences in Salt Lake City in the 1980s,
who is now a computer scientist. Many EYH Conferences nationwide report that
they have role models working with the young women, describing their careers
in science, engineering, or mathematics, who attended EYH Conferences as
students in their hometowns. But teachers bring us the majority of our anecdotal
reports, telling of a special confidence and excitement the young women have
when they return to class from the Conferences. The Math/Science Network
recommends that EYH Conferences be held in March just before young women
pick their classes for the next year. Teachers and guidance counselors report that
EYH attendees ask for more advanced mathematics and science classes than non-
EYH attendees.

The Math/Science Network believes that more statistical evaluations, especially
longitudinal studies, are required to adequately evaluate the effectiveness of and
fine-tune this type of intervention strategy. However, these studies are very
costly. As part of a recent proposal we recommended that two questionnaires, six
months apart, be sent to 5% of the young women that attend EYH Conferences in
1995, that is approximately 2250 young women sampled twice. Assuming a 10%
response rate from each mailing we could generate a sufficient sample to provide
good statistics for an evaluation of the impact on the EYH Conferences they
attended. We further proposed to make personal contact with 0.5% or about 250
students and include them in a ten year longitudinal study. However, such
efforts are costly and we have yet to find a sponsor for such data gathering
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activities. We would welcome direction on potential sponsors for data gathering
proposals.

Question 2:
With out-of-school programs, you can only reach a limited number of students.

Are there techniques that have been developed in your programs that could be
incorporated within our schools and classrooms?

There are a number of scheols and school districts throughout the country that
incorporate the Expanding Your Horizons in Science and Mathematics
Conference experience into their school activities. Some hold EYH Conference on
a school day as a special program for girls, some have EYH role models attend

the classes before the Conference begins so young men can see the women in
science careers, too.

Though the basic Expanding Your Horizons Conference is a short term activity, it
is well-suited to foliow-on activities that nurture the beneficial experience of the
Conference. As an example, mentoring programs set up through the schools
connect students with the role models from the EYH Conference they attended
for continued interaction, encouraging visits to the woman’s workplace.
Expanding More Horizons was a special project, funded by the Ford Foundation,
to combine the traditional Expanding Your Horizons Conference with a
mentoring program in Greensboro, North Carolina. Frequently school districts
invite EYH role models to the schools after the Conference to provide the hands-
on opportunities to male students and those who could not attend the EYH
Conference.

The student materials that are developed by the Math/Science Network for
distribution at Expanding Your Horizons Conferences are being used in at least

15 school districts around the country to supplement their own educational
materials. We encourage this and would likz to work collaboratively with other
organizations to increase this effort.

Question 3:

The program you discussed is a national one. How are the specific project and
actual locations established? What is the application process? How many
applications do you receive; and of those, what percentage do you fund or
accept into your program?

The Math/Science Network seeks to establish Expanding Your Horizons
Conferences in any community where there is an enthusiastic group of workers
who feel that their 6th through 12th grade young women will benefit from a
program based on the following goals: '

* introduce successful, real women in science and mathematics-based
careers as positive role models for young women
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* provide fun, hands-on experiences with mathematics, science, )
engineering, and technology to instill a can-do approach to learning

* encourage continued mathematics and science education, especially at
the secondary level

* increase awareness of the importance of science and mathematics in
carcers and opportunities for women in these careers

* promote science, math, and engineering for stude:its with special needs.

In the 1993-1994 year there were 125 EYH Conferences in 31 states. This

represents a steady growth over the past five years, when there were 76 EYH
Conferences.

There are three major avenues for expansion of EYH Conferences. The
predominant mechanism is word-of-mouth, where Conference volunteers from
one area recommend the program to their friends and colleagues in another
community. The second mechanism is as a result of the Math/Science Network’s
continuing national publicity efforts, through articles in educational magazines,
speaking at confererices, letters to professional organizations, etc. The American
Association of University Women (AAUW) branches represent the third major
growth mechanism for EYH Conferences. Through their recent Educational
Equity Initiative Call to Action many branches have adopted EYH Conferences
as their method to combat the subtle, discouraging messages our young women
receive regarding math and science careers and their future.

Each year, new EYH Conference sites register with the Math/Science Network.
Since our annual cycle coincides with the school year we distribute
approximately 300 start-up packets in August to encourage the sites to register.
Start-up packets are distributed to all EYH Conferences that have been held in
the past three years and to those who have made inquiries during the year about
holding a conference. To register, the sites provide general information about
their Conference plans and submit a modest registration fee, $75 for individual
sites, less per site for agencies representing groups of sites. In the 1993-1994 year
there were 125 EYH Conference sites registered. There were no sites that were
not accepted.

The Math/Science Network’s funding is not sufficient to provide funding for
local EYH Conferences, though we have submitted proposals that would include
start-up funding for new sites in disadvantaged communities. We have never
turned down a site’s request to hold an EYH Conference based upon their
inability to pay the registration fee. We do provide guidance to the sites on
fundraising mechanisms for their local expenses.
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We believe that one of the strengths of the EYH Conference program is the ability
for local, grass-roots organizations to tailor the program to the needs and
resources of their communities. For this reascn, each EYH Conference is unique.

To assure the quality of the EYH Conference experience the Math/Science
Network develops and distributes organizational materials to each site to
provide them guidance on the expectations for their EYH Conference and to help
them avoid common problems. An emphasis in this material is the recruitment of
female role models and their presentation. Included are hints on successful
hands-on workshops that provide the young women with positive experiences.
In addition, the EYH coordinators have access to phone support from the
Math/Science Network office to help them in their planning,

Every site is contacted by our office at least once per year to check on their
progress and answer questions they may have. New sites receive special
attention. They are provided with a copy of the EYH Handbook for Planners and
a copy of the summary report from the 1992 National Workshop for EYH
Coordinators. This NSF-sponsored meeting was the first time that people
responsible for coordinating EYH Conferences could meet to share their ideas,
experiences, and enthusiasm. Whenever possible members of the Math/Science
Network Board of Directors meets with local EYH Coordinators or attends EYH
Conferences to review their program and provide guidance on ways their
community can meet the goals of the EYH Conferences.
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Correction to the Transcription of oral testimony provided by Dr. Rebecca
Failor, of the Math/Science Network. to the House of Representatives

Subcommittee on Energy, Committee on Scieace, Space, and Technology on
June 28, 1994

Please make the following corrections to the transcript of my presentation and
questions:

page 69 line 1582 change “coordinators” to “coordinator”

page 69 line 1592 change the number from “40” to 40,000

page 70 line 1613 change “include” to “includes”

page 72 line 1643 change “willing” to “willingly”

page 72 line 1649 change “lasts” to “last”

page 72 line 1656 change “have” to “has”
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Stacy Kass, Girls, Incorporated

Hearing: "Women and K-12 Science and Mathematics Education"
Girls Incorporated Response to Additional Questions
July 28, 1994

1) What do you do to track the students who have participated in your
pmgnmstoﬁndomwhethertheirinvolvanenthadarmlimpad on
their choice of classes or careers?

As a national organization Girls Incorporated does not track individuals who
participate in programs in their locai communities. However, individual Girls
Incorporated affiliates that implement Operation SMART use several evalyation tools
developed by Girls Incorporated to measure the effectiveness of their programs which
include Assess for Success Needs Assessment and Evaluation Guide and the Operation
SMART Research Tool Kit — a set of program and evaluation activities in which girls
assess their attitudes about science, math and technology.

2) With out-of-school programs, you can only resch a limited pumber of
studepts. Are there technic{ues that have been developed in your
programs that could be incorporated within our schools and classrooms?

The activities and techniques that are used in Girls Incorporated Operation SMART
programs could be incorporated within schools and classrooms. Many schools have
purchased Operation SMART curricula and have requested training from our national

organization. At the local level, a great number of Girls Incorporated affiliates
collaborate with their community’s schools. This includes using Girls Incorporated
staff to implement Operation SMART programs during the school day and conducting
training on equitable, hands-on math and science education for regular classroom
teachers.

3) The program you discussed is a national one. How are the specific
projects and actual locations established? What is the application
process? How many applications do you reccive; and, of those, what
percentage do you fund or accept into your pregram?

Girls Incorporated is a national youth service, program development, training,
research and advocacy organization. Our nationally developed model programs,
including Operation SMART, are offered through a network of 135 autonomous
affiliates that conduct programs in 750 sites across the country. The Girls
Incorporated training departmer! offers comprehensive training to youth development
professionals who are interested in conducting Operation SMART programs. The
national organization does not ¢ lish specific Operation SMART program locations
nor does it have an application p1ocess for doing so.
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NATIONAL SCIENCE FOUNDATION
4201 WIiLSON BOULEVARD
ARLINGTON, VIRGINIA 22230

September 2, 1994

Honorable Marilyn Lloyd

Chairman

Subcommittee on Energy

U.S. House of Represeatatives

Committee on Science, Space, and Technology
Rayburn House Office Building, Suite 2320
Washington, DC 20515-6301

Dean Madam Chair:

Thank you for giving me the opportunity to testify at your hearing on June 28, 1994
regarding "Women and K-12 Science and Mathematics Education."

Enclosed are the responses to the questions you attached to your letter of July 25, 1994,

In addition, I am returning the marked up copy of my testimony.

Sincerely,

T SpAsan_

Jane T. Stutsman
Deputy Assistant Director

Enclosure (2)

Telephone (703) 308-1600 +#AX (703) 306-0399
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Hearing: "WOMEN ANIY K-12 SCIENCE AND MATHEMATICS EDUCATION"
JUNE 28, 1994

ADDITIONAL QUESTIONS FOR DR. STUTSMAN

1) QUESTION: What do you do to track the students who have participated in your
programs - to find out whether their involvement had 2 real impact on their choice of
classes or careers?

ANSWER: Each Model Project and Experimental Project is required to submit an
appropriate evaluation plan for its target population. Evaluation may measure change in
participants' attitude toward science, engineering, and/or mathematics; change in course
selection following a particular activity; retention ina science, engineering, or mathematics
college major; or change in choice of major. In addition, NSF program staff, with technical
assistance from the NSF Division of Research, Evaluation, and Dissemination, (RED) will be
developing a plan .. monitor the program as a whole. This monitoring plan will collect data on
program characteristics and events on a continuing basis, to be informed about the extent to
which program goals and management objectives are being met.

2) QUESTION: From what we have heard today, the research shows that many of
the barriers that women face result from social values and &ftitudes of peers. How do
your programs address this side of the issue? We have heard about programs that target
women, but what is being done to change the stereotypes and attitudes held by males?

ANSWER: The Experimental Projects for Women and Girls intend to impact the
climates in which girls and women learn science, engineering, and/or mathematics. These
projects must show evidence that systems or institutions will be changed, not just the individual
females moving through the system during a given period of time. Examples cf projects funded
during this first year include:

United Connecticut Women in Science, Engineering, and Mathematics (Principal Investigator
(P.1) Dr. Carmen Cid,). This project is directed toward making permanent changes in
women's an! girls' access to, and participation and achievement in science, engineering, and
mathematics, especially among economically disadvantaged and underrepresented minority
populations. It will develop and implement systemic change strategies reaching parents,
teachers and professors, guidance counselors and other school administrators, school board
members, community leaders, and students. It will build on existing resource and advocacy
efforts by professional organizations, stakeholder groups, state and local education agencies, and
institutions of higher education.

"The Preparation of Gender-Sensitive Science Teachers in the University of Delaware's
Secondary Science Education Program (Dr. Kathryn Scantlebury, P.1.). This project will study

196
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the impact of gender equity training on the teaching practices of preservice and inservice
teachers in secondary-level science. Both groups will participate in summer workshops, course
work, seminars, and meetings which will have gender equity in sciences as a central theme.

3) QUESTION: With out-of-school programs, you can only reach a limited number of
students. Are there technigues that have heen developed in your programs that could be
incorporated within our schools and classrooms?

ANSWER: Projects funded by the programs for Women and Girls include both in-
school and out-of-school activities. Those which are out-of-school reach girls and women, as
well as the teachers, parents, and community members who influence their career decisions.
Some of the techniques developed in out-of-schcol programs have been incorporated into
schoots and classrooms and vice-versa. For example techniques developed in science camps or
science centers are shared with elementary school teachers to enhance the resources available for
in-class activities. To further broaden the impact of these projecis, NSF requires that each of
them develop a dissemination plan as an integral part of the funded project.

4) QUESTION: Research shows that in order to increase girls' participation in math,
scieice, ana engiieering, it is important net only to change the attitudes of the girls, but
also to convince the parents and teachers that these are acceptable careers for their
daughters and female students. How do your programs address this issue?

ANSWER: Many of the projects funded by the programs for Women and Girls include
parents, teachers, staff of community organizations, and others who influence the career
decisirns of females. Because we are aware that young women are often more strongly
influenced than young men by the opinions of family, teachers, and friends, these groups must
be included in any effort to increase the participation of females in science, ergineering, and
mathematics careers and activities. The Information Dissemination program activities address
multiple audiences through printed materials, videos, workshops and conferences by specifically
highlighting women who have chosen science and engineering as careers. Discussions focus on
the full range of opportunities possible in pursaing science and engineering careers and how to
prepare for them, as well as examining the reasons that have traditionally influenced young
women to decide on careers in non-science fields.

5) QUESTION: The programs you discussed are national. How are the specific
projecis and actual locations established? What is the application process? How many
applications do you receive; and, of those, what percentage do you fund or accept into
your program?

ANSWER: The specific projects and actu! locations of projects are established through
our aggressive dissemination of information about the funding opportunities and a multi-
disciplinary competitive review process. Program announcements soliciting proposals are
mailed to a broad audience of potential proposers. Information about the programs has been

—
| AV
) S




191

published in scientific, technical, and educational journals. The program directors have spoken
at numerous national and regional meeting.

Once proposals are received, they are evalvated through a merit review system. Reviewers are
selected who have a broad understanding of gender equity or who have expertise in a particular
setting (science museum, elementary school, community organization, etc.). Recommendations
from the reviewers are taken into consideration along with other factors such as geographic
location, setting in which the sponsored activities will occur, and attention to populations
underrepresented based on sociceconomic status, racial or ethuic group, eic.

The following awards have been made in FY 1992-1994.

In 1992, 20 gender-focused proposals were received for the Career Access Program;
11 awards were made.

In 1993, Model Projects for Women and Girls received 62 proposals and 16 awards
were made.

In 1994, Experimental Projects for Women and Girls received 187 preliminary
proposals, 61 formal proposals, and 11 have been recommended for funding.

In 1994, Model Projects for Women and Girls received 55 proposals and 17 of them
have been recommended for funding.

In 1994, 10 preliminary proposals were received for Information Dissemination
Activities, 2 formal proposals were received and both of them have been reommended
for funding.

Another 2 projects were funded in 1994 as "Special Projects”, as they did not easily fit
any of the categories of formal programs.
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“Education is the foundation on which
our future prosperity as a Nation and
people will be based. The Department of
Energy is committed fo ensuring that our
young people receive the best education
possible in the particularly critical felds
of mathematics, science, and technology.
Department of Energy programs in
mathematics and science education
range across all educational levels with
special emphasis placed on helping
women and minority students become
full partners in the Nation's scientific and
technical enterprise.”

Secretary of Energy Hazel O'Leary




Since its formation in 1977, the U.S. Department of Energy (DGE)
has

been ized to support educaticn progr that help
ensure an adequate supply of scientists, engineers, and technicians
for energy-related research, production activities, and the transfer
of technology. New emphasis and a broader focus have been given
to ths responsibility in recent years.

Building on its tradition of support for science and mathematics
education. the Department of Energy convened 2 national
conference In 1989 in Berkeley. California, to chart the course of
its current and future educational mission. The conference
produced a blueprint for action (or the agency. What emerged
from that conference was a clear vision of the important role that
DOE. uts facilities, and its 169,000 Federa! and contract employees
can play in the jonal life of their ¢ ities. and, as
unique scienbific rsources, in the educational life of the Nation.

Many of the programs listed herein are the result of this new
vision: others have existed for many years. The purpose of this
catalog is to make all Departmertal education efforts more widely
known so that more teachers, students, and others can benefit
from these unique opportunities.

Supporting the hundreds of education programs in this catalog is
the network of DOE national laboratories, technology centers, and
other research facilities. Brief descriptions of each facility, its
prog) and contact inf for 1ts educati | are

ncluded.

Nick Sulphen and Jenndes Pritchard erplain the
Drocess of plant growth 10 the grow Qb to Sacretary
of Energy Hazel 0'Leary on her vistt to the Centrai
Schoof of Somervilie. New Jersey

PREFACE
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The U.S. Department of Energy (DOE) was created in 1977 to
consolidate into one Cabinet-level department the responsibilities
previously carried out und:r the Atomxc Fnergy Commission. the
Energy and D ion, the Federai
Energy Administration. several smatler enengy-related agencics.
and offices in other Federal departments.

Mussions assigned te DOE by Congress include fundamental
scientific research, research and dex 2lopment of energy
technologies, energy conservation, strategic weapons developreent
and production, energy regulation, energy data collection and
anzlysis. federal power marketing. and education in science and
technology. To fulfill these functions, DOE and 1ts contractors
employ approximately 169.000 men and women. 80.000 of whom
are scientists. engineers, or technicians,

Within DOE, program offices administer the majonty of DOE'’s
research. development, and/or progirams. These include Science
Education and Technical Infonmuon. Fnergy Resam:h. Lmlun
Radioactive Waste M; and
Waste Managemnent: Fossil F.nergy: Nuclear Energy: Evergy
Efficiency and Renewable Energy: Defense Programs;
Environment, Sa{cty and Health: and bu)mmxc lmpadand
Drwersity. The offices di ide support
functios &, such as policy analysis, financial and Icg,al managernent,
personnel administration. and public affairs. Figure 2 identifies
frajor program areas within the Department.

In addition to its headquarters components, the Department of
Energy has an extensive field structure of world-class laboratories,
research facilities. regional field support offices. and regional
peaver administrations. These facilities are dispersed widely across
urban and rural areas of the country.

Directly contributing to DOE's mathematics and science
education initatives are 10 DOE national laboratones and more
lhan 30 specialized rescarch facilities. Exciting research in

1y Yy science is ducted at the facilities. The
Synchrolmn Light Source at Brookhaven National Laboratory, the
Intense Pulsed Neutron Source at Argonne National Laboratory.
Lasers. electron nitcroscopes, advanced robotics, and
supercomputers are examples of some of the unique tools that
DOF, employs 1n exploring research frontiers. Nobel laureates and
other eminent scientists employed by DOE laboratories have

INTRODUCTION

The Department of Energy’s
Mission and Structure

Young vistors at SciTech in Auron, Hincss, earn
theough thaie own expenences with drspleys built by
Girl Scouts
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accomplished tandmark work in physics, chemistry. biology,
materials science, and other disciplines. The Departinent oversees
an unparalleled collection of scientific 2:d technical facilities and
equipmient with extraordinary potent:al for kindling in students
and the general public a sense of ercitement about science and for
increasing public science literacy, *rograms funded by DOE and
its contractors annually reach more than 1 million students,
educators, and members of the public.
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With such a diversity and itude of scientific and technical
involvement, DOE is both 2 emplayer and a patron of the
Nation's scientific and engincering talent. The U.S. Department
of Energy requires a steady flow of well-educated, highly skifled,
scientific and technica) personnel to carry out its basic research
develop and its operational ions. In recognition of
this need, education has been an essential part of the Department’s
mission since its creation, just as it was under its predecessor
agencies. In the President’s FY 1994 budget request for the
Department of Energy, $128.8 million was earmarked for
mathematics, science, and engineering education programs. At
the precollege kevel, the FY 1934 request is $45.4 million (Figure 3).

Unti} 1990, DOE's educational emphasis was primarily focused
on university level education, with the agency providing graduate
student fellowships and research appoi at DOE facilities.

More recently, the education mission was expanded to include
precollege education and science literacy. The 1977 DOE

R ization Act authori: ducation and training
necessary to ensure that the Nation has an adequate technical
work force in energy-related rescarch and production fields.
These fields include mathematics, physics, geology, chemistry,
z00logy, bivtogy, and other areas of basic and applied research.
The Department of Energy Science Education Enbancement Act
(part of the 1991 National Defense Authorization Act) expands
the Department's authorization to support science education at
all levels, including public understanding of science, and amends
the 1977 legistation to make support for science echication a
major mission of the Department.

in 1993, the Office of Science Education and Technical
Information was created to coordinate the Department's science
education activities and to directly support a variety of science
and engineering education prog from the precoliege to
the postgraduate levels. Other DOE program offices are also
deeply invotved in supporting education activities related to their
own program functions and needs (Figure 4). For eample, the
Office of Envi R jon and Waste M
encourages young people to <onsider careers in environmental
remediation, enhances the skills of teachers, and improves public
of e ] and wast t issues. The
Office of Fossil Energy reaches out to elementary wchool students
with information on coal, 0il, and the use of fossil fuels. The
Office of Energy Efficiency and Rencwable Energy sponsors the

The Department of Energy’s
Education Mission

Figure 3. DOE Education funding
1

FY 1993-1994

O M M D A e Srawara Pt

Fiqure 4 DOE Educabion Funding by Program Offoe—
FY 1994 Request

() lw
0



EDUGATION PROGRANS CATALOG

annual collegiate Sunkayce and other vehicle competitions to
promote energy-corservation awareness in schools,

As noted. DOE provides substantial support for science education
through its field offices, national laboratarics, technology centers,
and ather research facilities, each conducting a range of
coords d and compl, y education progl and naking
resources available ta precollege and university faculty and
students. Each facility plans and administers a range of precollege
and university science-education prog which vary according
ta laboratary specializations and local needs, and which place

i iding hands iences to students

special emphasis on
and teachers.

glal?:nal“ Edmn Goals The Department of Energy’s education effarts support the Natsonal
Education Goals (Figure 5), DOE is placing increasing emphasis on
its precollege education efforts. The Secretary of Energy began by

ing the Math/Science Education Action Conference in

October 1989, This assembly of more than 200 govemnment, education,
science, and business Jeaders was held in Berkeley. Califomia. The
conference report, published in May 1990, outhined the Departmental
strategy (or precollege science education. It presented a set of
public-private initis to be undertaken by the and
its facities in partnership with other Federal agencics, States,
schools, busi industries, and ¢ ity groups.

The strategy is based on five premises:

*  Serious efforts to produce students with excellent mathematics
and science skills must begin at the elementary school level and
reach all students.

Science and mathematics teachers must become full partners
in the scientific community.
Programs must encourage full participation by women and

' d in math i

y underrep

groups
Gerl Anderson-Nisisen. a mathematics coordmator and science fields.
and teacher on Seave from Edmund Burke School in DOE must use more fully its unique, regronal scientific facilities
the District of Columbia whara she was a Presidential and staff to improve math ics and science educati
ﬁ":c':: ";:":;’:m ':"m;"d(::""m DOE's efforts must be integrated with those of other Federal

! : start - o

Congressional Fekow on the staf of the Senats Labor ag:i:c:ﬁ the f;‘; mg&m:ﬁ:ff "a."d the private sector to
and Human Resources Commattee DOE helps i greal nelit for the Nation.
SUpPOTt thase Congressional tellowships

At the heart of the strategy are spaafic education inibatives that DC
2and its national laborataries and research facilities are undertz g




in partnership with others. These initiatives include formal agreements
with other Federal agencies; teacher-training activities that use
DOE facilities: programs for groups of students underrepresented
in science and technology: and vol and i

p involving DOE scienti i and technicians.

In pursuing this strategy. DOE's efforts will be carefully linked with
the efforts of other Federal agendies through the Fedesal Coordlinating
Council for Science, Engineering, and Technology (FCCSET). As
summanzed m Figures 6a and 6b, the actions that DOE is taking to
enhance science and mathematics education are being coordinated
through the FOCSET jttee on Education and Hurran K

The Committee has adopted a series of strategic objectives and
implementation priorities to improve science and mathemalics
education in the United States. These prioritics are summarized in
the report “Pathways to Excellence—A Federal Strategy for Science,
Mathematics. Engineering, and Technology Education™ {sec the
Other DOE Related Materials ir‘ormation section. pade 148).

Ttus catalog provides spexific information about DOE education
programs. Bxamples of some precotlege and university level programs
are given in the next sections. Mo! all progeams are desaribid, but the
breadth and flavor of actinties are demonstrated. Following the
Program Descriptions section, a list of POE program offices is provided
with the appropriate contacts for inform.a:on on education programs.

Jason Budock, Sectetary of Energy Harel O'Loary. and Knsten Schuman are
examining a specimen under the 200m microscope at the Central School in
Somervike, New Jersey

" Natiohal Education Goals
By the Yeer 2000:
1. Al the chikiten in Amarica will stant

2 The high school graduabion rate wil

3 Amencdn studenis wiii loave grades

4. U.S. studonts witt be first in the word n

5. Every adutt Amencan will bo [nerate and

6. Every school in America il be troo of

“Goals which specsically address.
achwavement, compalency, and llaracy n
science ang mathematcs education

schoot ready to lsam

incraase to at least 90 percen!

{four. eight, and twalva having
damonstraled compelency K
challenging subject matier, includng
Englsh. mathomalics, scienca, hislory.
anvi geographly, And every school in
Amerca wil 6nsure that al shudects leam
10 usa thaie minds wol, 50 thay may bo
prepared for resnonsble citizenship,
turther loaming, and productve

in our mogem

acence and mathemalics actiavement

will (08sesS the knowledge and skils
nacessary (o compata w a globat
economy and exarcise the nghts ang
responsibilites of clizenshp

drugs and viokence and will otfer a
discplined envirotinen conductve 10
leamng

Fgure 5 Nauonal Equcaticn Goals
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Strong elementary and secondary teacher wock force

Adequale pipeline lor science and technokogy work 06ce, Inciuding grealer parbcipation ot

« D and technical
¢ Educabonal lechnologies

n SCeNce, e
SduCation, ¢ g.. women, minoahes, and persons with thsabrities
* Improvod public sowncs iteracy
f I I I 1
Y Public Technology
and b4 Lo
Education of Sclence
+ Siandards lor * Matenals s Student + Standards for + Cumculum
curriculum, (cumiculum, support, public science reform
tsachng, and course, and incantives, and Ineracy + Teacher
* Increase public erhance-
* Malenals * Faculty * Recrutment Schnce Heracy ment
(curricuium, development and retenbon of
course, and and US students
nstruchonal) sohancement { 1+ Foster mute-
* Teacher dieciphnnry/
enhancement apphed
* Teacher ressarcty
prepamtion technoiogy
* Systematic programs
todorm
[ I I I ]
|
Implamentation Components
+ Evaluation snd aasessment

figure 63




INTRODUGTION

¥ 1993 Foarrat s;;u-nco n_mm-nnl-cs Engnludnhg npn
g 1eu\nomnv Educ atron PrioryFramessork”

Base Program
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As part of the DOE-funded Scence Caceer . Ladger Program, Jongs Detacruz and
Estevan Ot aterpreters at the New York Hag of Soence tkang part n 3.e
PFOGram, GSSect the gye 5 2 Cow and CSCUSS S PYrTS and RNChon with visting
stugents

Hack Sutphen and Jenamer Prichard explann the
process of pant Qrowdh n the grow b ¢ the Central
Schoot n Somenlle iew Jersey to Secretary of
Energy Huw O'Lowry

P

A 5700461 00 2 fieid 170 10 the New York Hall of Scnce uses 3 microscpe 10
SsCove” soerce




y PROGRAM
For more than 40 years, DOE and its predecessor agencies have
supporttd proé. :ms that enhance the science, maU\cmaLics. . DESCR‘PT‘ONS

Mpmgnnumakeeﬂ‘emveuseofmemoumofDOEss)slem
aailable

pmwdednrectsuppoﬂtosmdmtsonca.mpus Soimne programs are
mﬂmmmmmﬂwhﬂmﬂoﬁmmdﬂg_ﬂto
some

contact
at the laboratories, facilities, and offices :denuﬁed in this uhlog.

Precollege Programs
Precollege programs developed by DOE and made available to the
igned to achieve these cbjectives:

. Tobetterprepannewtudmsmdtoenhmcemehwledge
and teaching ability of experienced ones

*  To encourage long-term reform of the Nation's science
education system
To foster research and devel in teachit hods and
materials

To provide technical assistance to educators
To optimize organizational reform and the operation of
educational systems

o Tooffer support, incentives, and opportunities to students

Some of these programs are conducted at the national leve), while
others are at the focal or regional level.

.
* To promote dissemination of ne:v techniques and media
.
.

NATIONAL

Council of Eoergy Resource Trbes (CERT) Student Intemshipe
and FeBlowshipe—The Department of Energy, together with its
National Rencwbkmmm Energy laboAr)atory Mﬂm Western
Area Power Administration (WAPA), provides opportunities a0 Apache participant
for Native American college students. CERT, intum, provides NREL 15 muc;,s‘; ; mm Tr;:.(ciﬂn
researchers training on tribal affairs relating to energy onthe program. is studying renewabie-0ergy tchinologis
reservations and a basic understarding of the culture. For more Under the tutelags of his mentos. Tom Potter. trom
contact Gail Pritchard, (202) 586-1177. the Nationad Rerwwabls Energy Laborakocy
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Earth Day Poster Conbest-—Since 1990, DOE}mmmmmwdEanh

! Dy,
which are determninad annually, are awarded to the top 12 students. For
more information contact Gail Pritchard, (202) 586-1177. "

Fedenal Coordinating Councl for Science, Enginesring, and
Techrology (FCCSET) Federal Laboratory Teacher Training
Progam—The FCCSET Federal Laboratory Teacher Training
Progmn s 4-week summer institutes expose teachers to cutting:
edge science in speaific content areas and show them how to
incorporate what they have learned into the classroont.
Approxmatety 800 teachers recerve this intensive training at

laboratonies and facilities around the country. Participating agencies
m"mm: :;:N: D‘monso“':u' o DOE'., include the Department of Energy (DOE), Smithsonian Institution.
; b National A and Space Admini (NASA).
and the National Associstion of Elementary

ncipals 1o commemarate Environmental Protection Agency (EPA), Departrient of Commerce.
School P o Earth Day Department of Agriculture {(USDA). and Department of the Interior
(USDOI). Some of the specific éactlities hasting the programs are
Argonne National Laboratory. Contiruous Electron Beam
Accelerator Facility, Pacific Northowest Laboratory, Super Collider
Laboratory, the Smiithsoman Institution's National Museum of
Natural History, NASA's Marshall Space Fhight Center in Alabama.
NASA's Jet Propulsicn Laboratory in Cahformia, EPA's Andrew W.
Breidenbach Emaronmental Rescarch Center in Ohio, and the
National Wetlands Research Center in Louisiana. Topicsof the |
programs include materials science, physics, environmental science.
space. the oceans, Earth, and agvicultural science. For more
information contact Cindy Musick. (202) 586-0987.

Global Climate Change C b Lawrence Li National
Laboratory supports teachers to work with laboratory scientists to
develop multimedia exercises that provide science teachers with
instrctional materials addressing issues related to the problem of
carbon dioxide buildup in Earth's atmasphere, Although the

primasy focus 1s on relevant scientific 1ssues, the interdisciplinary
nature of the problem 1s highlighted. A series of 2-week workshops
thet e Geveloped for the K5 Gictal Cikmate 15 held for teachers who wish to use the Global Climate Change
Changs Cutricuium devaioped at Lawrence Curriculum materials in their classes. For more information contact
Livermors Nstonal Laboraory Eileen Vergino, (510) 424-0567.

Hands-On Universe—OQriginally targeting high school teachers and
students. this Lawtence Berkeley Laboratory (LBL) program has

ERIC

PAFullToxt Provided by ERIC




expanded into the arena of the public understanding of science
through partnerships with several science technolog\ centers.
Hands-On Unsverse makes cutting-edge research tools and
technologies avaitable loamieaud:m Through mnuoomputmmd
electronic ok @nrg ¢ | images from
the LBL professional-grade telescopes. 1r.: microcomputers and
commu.n-cauon nelwods also Imk partdpants and pmlmona.k in
iceships. 1n addition. work is under
way todewlopastronomv based science curriculum units for use in
the high school classroom. user-friendly i image-processing soltware,
astroph exhibits, and pt . The
Nationat Scence Foundation has also provided ﬁnsmrorthxsvrogmn
For more information contact Carl Pennypacker, (510} 485-7429,

High School Science Student Honors Program—This national
program brings the very best tugh school science and mathematics
students to DOE laboratories for 2 weeks in the summer.
Pamcmaung students, most of whom are already committed to
carcers, are given an opporiumity to perform energy-related
research under the guidance of DOE laboratory scientists. At the
end of the program, they present their research findings to other
partiqpants. Students from the 50 States, the District of Colurnbea,
Puerto Rico, America. Samoa, and several foreign countries attend. In
response to an invitation from the Secretary of Energy. governors
select participants from their States. Each summer more than
360 students are supported, approxinusiely 40% of whom are women or
minoities. Argonne National Laboratory, Brookhaven National
Laboratory. Fermi National Accelerator Laboratory. Lawrence
Berkeley Labx y. Lawrence Li National Lab

Oak

Ridge Nationa) Laboratory, and Sandia National LaboratoriesNew
Mexico participate in this program. For more information contact
Jjohn Ortman, (202! 586-1634.

Thes black and wiits photogiaph represents &
domred image of the total sckase on Juty 11.
1991 wken by TRAC parbaspant Curtis Cran.
 hune sChool 12acher trom Amencan Fork,
Uun A color image was used 10f the coves of
the “"US Department of Energy Education
Programs Catalog 1992 °

Alexander Rice of wrlllam Fiovd High Schoot
1n Suttolk County. New York, was one of

60 s1udents 10 55 "od 2 weeks dOng researcn
1 Brookhaven National Laborataty's Natronat
Synchrotron Light Source as pant of the DOE
High Schoat Swence Student Honors
Program

“«d U
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mﬂ:SchooIStudznt h Apprenticeship Progr This

ts desi| ivate fresh and soph high
school minority and female students to pursue science careers.
About 130 students, of whom more than 80% are minorities or
women, come 1o a laboratory for several days to many weeks dunng
the summer. There they perform laboratory research. attend
lectures and seminars, and participate in field activities. Argonne
Nationul Lab y. Brookh National Lab y. Fermi [
National Accelerator Laboratory. and Pacific Northwest Laboratony f
are invohved in the program. For more information contact Marge
Dwyer, (202} 586-8951.

I jonal Materials Devel and Distribution-- Through
many of its programs, DOE and 1ts facilities produce educational
materials desygned for use by teachers and students. Topics include global
climate change, acid rain, renewable encrgy. the harnessed atom.
nuclear energy. emironmental preserva!lon electricity. nugnettsm,
super vity, fusion energy. power in space, rachation. and a variety
of other topics of interest to students at various grade levels.

DOE’s Office of Scientific and Technical Information (OST1), P.O. Box
62. Oak Ridge. TN, 37831, {615} 576-8401, distributes this “U.S.
Department of Energy Education Programs Catalog”and additional
educational material to the general public and to the education
community. OST] also distributes posters, stickers. consumer
guides, student and teacher booklets, fiyers, brochures, and other
educational materials. Sotne popular titles include “The First
Reactor,” “Tips for Energy Savers and “Science :\cuvmu in
Energy.” Each year, new ed ials are develop

added. All are designed to aliow educators to use current energy-
related issues to teach basic science and mathematics concepts.

fonal Science and Engineering Falr Special Awards—This
program identifies outstanding energy-related science projects at the
annual International Science and Engineering Fair. The winning
students and their teachers spend 5 days at a DOE laboratory
conducting hands-on reseasch, meeting DOE scientists, and touring
laboratory research facilities. For more information contact John
Ortman, (202) 586-1634.

Lawrence Livermore National Laboratory Elementary School
Science Study of Nature (LESSON)—LESSON evohved ir: 1969
from two concerns on the part of scientists at Lawrence Livermore
National Laboratory: many local students were not receiving enough
instruction in science and many teachers avoided teaching science
because they lacked confidence in their knowledge and ability to
conduct the instruction. LESSON provides a response to both
concerns by instructing teachers in grades K-8 in basic science to
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help them develop their science knowledge and increase their
confidence. Each teacher completing the 60-hour LESSON
workshop recetves instruction from laboratory scientists; science
experiment materials used in the workshop; and a teacher's guide
containing descriptions o(samoecum student worksheets, and
i that can be leted at home or in the classroom in
physics, elcc(mnwgndum, chemxstry and bnology Fach yarwore
than 100 teachers honps at |
the Uruted States, inchuding DOE laboratories and facilities. For
more information contact Eileen Vergino, (510} 424-0567.

tawrence Livermore Naboaal Labocataey
Elementary Schook Scence Study ot Natuee
{LESSON) workshops are conducted for
193chers natiomrwide by the tabocstory's
oducatcn sttt

\mbumkia Education inktistives-—Some DOE national
b ies are 1g sumnRr prog: for math
students and teachers sothcym am new concepts and techmques
in mathematics istruction. An example is the National Education
Supercomputer Progmm at Lawrence Livermore National
are coordinated with the National

Aaclmwo(Soerm Mathematical Sciences Education Board (MSEB).
For mare information contact Cindy Musick, (202) 586-0987.

National Education Su;  >omputer Program (NESP)—A Cray-
donated X-MP at Lawrence Livermore National Laboratory (LINL)
has been dedicated for the use of precollege teachers and students
from yumor hlgh through community collqze The goal 1stobring
the } of DOE's

into classrooms to stimulate student interest in advanced studies
n mathematics and science. Students and teachers have access to
research models on global climate change, three-dimensiona!
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Supercomputer Program (NESP) take a breek
Tor 2 ciass photo at Lawrence Livermore
Mational Laboratovy

geometry and spaual relauonsl-nps, chemlca] modehng. structural
cngineening and plant logy. A series
ofteadmhmnmwd&muomﬁdedm%mhowmm
and use the supercomputer. The computer will provide 2 means of
connecting students, teachers, and school systems to a powerful
educational and research evverience. The DOF. High School Science
Student Honors Program in Supercomputing (Superkids) brings
high school students to LLNL for 2 weeks each summer. For more
information contact Cindy Musick, (202) 585-0987.

Naﬁaul"‘ .

and
mmcdumoﬁenhlmmwmmﬁcmdhodsm

and social awareness teaches ,and
through telecommunications, enables students to share data and
information on an mtenuuoml basis. To expand the benefits of the
KidsNetwork,

training i
elementary school teachers. Scientists at DOE facilities are imvolved
in this program, which assists teachers in the successfu! i
of the curviculum and in the use of the DOE facilities, This program
demnonstrates to teachers and students how the curriculum study in
the classroom relates to the real world scentific community and
provides them with access to practicing scientists. For more
information contact Cindy Musick, (202) 586-0967,

National Sclence Bovd®—The National Science Bowl® began in
1991 anxd is cospansored by DOE and the Cray Research Foundation.
It now imvolves up to 12,000 students per year from high schools
throughout the Nation. Regional competitions are heid at DOE and
other facilities. The winning teams travel to Washington, D.C., for
the finals, which are held in April during National Science and




Technology Week. Top prizes have included trips to London (or the
International Science Forum, science camps in National Parks, special
training for mmmmmwwmﬁnmmmm
Supercomputer Program at Lawrence Livermore National [

For more information contact Rich Stephens, (202) 586-8949.

for the FCCSET Federal Laboratory Teacher Traini @ Program (see
page 10). The summer institutes are compass - teams of teachers
and administrators from szven schoot arsucts who work closely
with mentor teachers and researchers from PNL. The teams consist of
one high school science teacher, one high school technology teacher,
one district administrator o7 counselor, and two middle school
teachers, Each team is required to have the backing of its schoot
district and of a local industry, university, or national aboratory.
The seven school districts that participated in one surmmer’s institute
were located in San Francisco, California, Virginia Beach, Virginia,
Suat!ord. Oklahorna, Grand Rapids, Michigan, Farmington, New

exico, Boyertown, Pennsyhania, and Lawrence, New Jersey. Partners
of school districts have included the Stanford Linear Accelerator
Center, Los Alamos National Laboratory, the Princeton Materials
Institute, Norfolk State University, the Grand Rapids Manufacturers
Council, and Drexel University. During the 2-week institute, the
teachers become student leamers, discovering the properties of
nmals.g-mmdamwlwzs. polymers. Each teacher is
encouraged to conduct experiments, explore his or her creativity,
use the methods of scientific inquiry, and write and sketch in a
Jjournal to help in understanding the natire and behavior of materials,
For mort information, contact Irene Hays, (509) 375-2584,

NATIQNAL PRECOLLEGE

Studeats from Oakmont High Schoot of

Rosevite, Caidomia, (iett) compets against

students from Mira Lomz High School of

Sacramento, Caklomia, {oenter) kn the final
District

Secondazy schook teachers Linda Peters and
Pal Livingsion of the Grand Rapids (Mictugan)
School District measure the propertiex of 4
Qlass during the DOE National Teachers
Institute in Materias Science and Technology
at Pacihe Mortiwast Laboratory




On theic ste visdt to Argonns National Laboratory.
students lunch with 3 SCHALST and BISCUSS CAreNTs as
part of the Chicage Scwece Exploters Program.

New Explorers Partoers--DOE and Argonne Nationai Lahoratory are
supporting many formal and informal education initiatives in con-
junction with the third season of “The New Explorers with Bill Kurtis™
on PBS. Thousands of students have had the New Explorers experience
at the 15 Chicago Science Explorers sites. A New Explorers Partner at cach
site selected a group of teachers, scientists, and museum staff members
who created a teacher’s guide containing activities for students, back-
ground material, and career information that suppert the classroom
use of one of the videos from the series and support activities for a
field trip to the site. Similar cooperation is occurring in Boston among
schools and the Museum of Science, the New England Science Center.
and the New England Aquariurn in the Boston area In Washington.
D.C., schools are working with the Smithsonian Institution through
the Anacostia Museurn and the National Zoological Park’s New Oppor-
tunities in Animal Health Sciences (NOAHS) Center. Other cities.
schoots, and laboratories with similar programs include Central School in
Somerville, New Jersey, and Princeton Plasma Physics Laboratory;
Fernald Environimental Management Project and Cincinnati schools.
200, and museums: S¢iTrek and Zoo Atlanta in Atlanta: and the Science
Museum of Mi For more i ion on this di
nationwide program, contact Argonne Nationa! Laboratory’s Division
of Educational Programs at (708) 252-4114 for Chicago m za programs.
and Kasse Andrews-Weller at (202) 586-8949 for national initiatives.

Bilt Kurtis, bost of “The New Explorers” on PBS, Sam Bowsn of Argonns Nationa
Laboratory. and John Ormsby of Amoco Corparation congratulate Jim Moryan.
Principal of Certtrat School In Somervifle, New Jarsey. ¢s ke culs the ribbon to
the school's naw sclknce center. which (8alurss videotapes of the program and
accompanying tescher's guides as part of the school's scunca curricutum.




PreFreshman Enrichment Program (PREP)—One national
precollege program that is not held at the Department’s national
laboratories and faalms is the Prd-\'ahman Enrichment Program

{PREP), Particy {egies and undversities with
scnm-bueddcgmpmgrans.omdlx.sunmwmmtsfor&hm
10th grade students from groups typically din math

and science. The goal of these 4- to 8-week programs is to capture
and retain student interest in science by guiding them to choose
collegt y science and mathematics courses. The summer
activities focus on zncounwng students, particulzrly young women
and minorities, tocunslderamrs in science- r:hledﬁdds.PREP
provides a number of Yy
work, field trips, tutoring, and ing. Liwsti dto
share the cost, using university, industriat, oroﬁmml"ndeml
support. This program reaches 6,000 students each summer. For
more information contact John Ortman, (202) 586-1634.

P ice Teacher Enh t Program (PRETEP)—Four-year
colleges and universities are eligible to apply for DOE's PRETEP
funds. PRETEP, through the funded institutions, focuses on
precotlege and/or college students who are majoring or wilt be
majoring in rmmmdsammdumumgaﬂmﬂudm'sm
pursue a career in precullege teaching. Some funded approsches
include hands-on science experiences, teaching and curriculum
dwdoptmnt oourses, mentors, fellowships, and real-life teaching
expReriences. Collaborauon thh local school | systems, private
industry scientific ion with State
Systemic Initiatives (see page 27) and the National Education Goals
(see pzed) and pamapanonofwomenmd minority students are

e and are availabl lhroughDOEs
ofﬁceofl" ity and Scienc ion. For more inft
oonbctCmdyMusldL(m)m

Standard Model of Fund | Particles and i

DOE, through Lawrence Berkeley Laboratory, Stanford Linear
Accelerator Center, and the Superoonducung Suptr Collider

y. has ion of this packet
lo provide tudmwnh some methods for presenting up-to-date ideas
on quarks and leptons. The activities in this packet were designed by
tcachers working with ludma phys:asts mm the nonproﬁl

Project. For
ordcmudmpadwt.soetan&mDOEthudekm
page 148,

Students Watchimg Over Our Plaset Exrth (SWOOPE)—Los
Alamos National Laboratory (LANL) offers an enviroiimental science
curmiculum through the use of special kits called SWOOPE Discovery
Units, For example, units on Water Quality and Radiation contain

HATIONAL PRECOLLEGE
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scientific instruments and instructional materials for teachers and
students. The units allow students to gather data on an item of
concern in the environment and send the data to a database at
LANL. Follow-up reports to the students emphasize their role inna
serious effort to map an environmental parameter of concern to
the Nation. Teachers play an active role by interacting with
scientists and writing the curriculum materials at summer
institutes. Other teadms are trained in the hands-on science
taking on the
environment and contributing their results to the database,
students are truly part of a collaborative scientific effort. In the full
implementation of the SWOOPE prograrm. information can be
shared with scientists, leachcls. and students across the country
&hrough dnsxributed ionwide SWOOPE worksh
d by the Envi j Protection Agency (EPA)
under the auspms ofa specnl DOEEPA Memonr:iydum of
Joans Mekdon of Tayior Alderdice HighSenootin U For more information contact Cindy Musick,
s, penyvne s oo sumpe man (202) SB6-0987.
cpen-prit mine dunng the Teacher Institutes 1n Fossd

Teacher Institutes in Fossil Energy—The Teacher Institutes in
Fossil Energy are supported by DOE's Office of Clean Coal
Technology. They are designed to increase teacher and student
understanding of coal as an energy scurce. The sessions emphasize
clean-coal technologies and provide information to encourage
students to pursuc careers in science and mathematics. Nationally.
teachers from inner-city schools or from schools with populations
underrepresented in science and engineering are invited to
participate. Each institute accomsmodates 25 teachers from grades
5 through 12 and [asts 5 days. The institutes include lectures,
group discussions, and (ield trips, For mwore informiation contact
Wayne Stevenson, (615) 57¢-3283.

Teacher Research Associates {TRAC) Program--Under this
nationally competitive program, 7th through 12th grade teachers
representing each State are selected to partizipate in special
B-week summer research programs at selected laboratones.

.. Teachers may apply directly to the Associated Western

*" Universities, which administers the program for DOE. Each year,
more than 350 teachers participate, about half of whom are
women. The teack2rs serve on research teams, where most of their
time is spent improving research skills and laboratory techniques.
The Great Adventure amusemant park 1o New  Most of the participants also prepare instructional materials and

Jersey provides a unique sethng for a teacher
10 trn about 30d descnbe the forces of experiments to take back to their tlassroorns_ This program

¢ teacher and ding of current science
e earaepe i technology and proniotes transfer of new knowledge to the
Prnceion Pasma Physics ‘)bofaqtoq classroom. In some cases, the program provides an oppartunity to

: receive college credit. For more information contact John Ortman,
(202) 586-1634.
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Young Scholars Alert Program—The National Renewable Energy
Laboratory (NREL) participates in the Young Scholars Alert

at the Colorado School of Mines. This national 3-week math
initiative program pravides students with hands-on math activities.
The program teaches problcm»solvmg skills i in thres areas of math
instruction: and rockets/
space. The target population is Nauw Annncan;u.m high students
and tzachers. The teachers participate in in-service training, and
both the students and teachers learn about different sources of
energly and buikd and race model solar cars with NREL staff assistance.
For :nore information contact Linda Lung, {303) 231-7044.

REGIONAL BY LABORATORY OR FACILITY

Bates Linear Accelerator Center
Nuclear and Particle Physics (or High School Teachers—This
program conducted at the Bates Linear Accelerator Center of the Native Amarican students buit and raced thar

h Institute of Technology, is funded by the National cwn solar cars &t the Colorado School of Menes
Scumendnmltspurposustunhnccmdmgmmu@ s part of the National Renewabis Enargy
progmmmmanemp)monparuckphyslu,mhwd Laboratory’s Young Scholars Abert Program

and nuclear tech gram includes facility

tours, an internship opportunity for Iocal high school students, and
Center staff and graduate students judging science fairs,

inistration
Energy Source Curricul Bonneville Power A
four local utilities, and the local American Nuclear Society chaptzr
rmed a partnership to fune and distnbute the Energy Source
Curnculum for grades K-6.

Continuous Electron Beam Accelerator Facility

Becoming Enthusiastic About Math and Science (BEAMS)—The
Conti Electron Beam Accek Facility (CEBAF) launched
the BEAMS program with local schools in 1991, BEAMS brings
inner-city 5th and 6th grade classes with their teachers to CEBAF
for an entire week, during which they participate ina specially o
modified version of their reguiar academic week. Each day, the
participants are immersed in CEBAF's research environment and
expenence science events; activities; computers; and numerous
contacts with scientists, engineers, and technicians. Follow-up
training for teachers and CEBAF stafl visits to school classrooms
reinforce the immersion experience. Each year more than a
thousand s*udents and their teachers participate in BEAMS.

F«wwmw
Particles and Pradries—Particles and Praines is an exciting
addition to the Fermi National Accelerator Laboratory teacher

BEST COPY AVAILABLE



Stuaents 2ne s0d sampizs 25 part o*
Paias 400 Pranes 3 2rogeam tat
Provices 2 ose- 5P Kook 21 e bk and
Dot 3spects of the prane savannah and
2quadc ematonments of Feamutad

workshop offentngs. Particles and Prairies provides a close, hands-on
fook at the abiotic and biotic aspects of the prane. the savannah,
and the aquatic environments of Fermilab. Teachers attending this
workshop learn how to use standard ecological measurement
techruques and biological pnnciples to teach their students how to
aseess and compare ditferent habitats. Background information on
the natural areas of Fermilab and indigenous species is also

provided. After ding this workshop, teachers can schedule
field trips to the Leon M. Lederman Science Education Center for
their students. During these visits. teachers can lead their students
in both lab and field activities from the Particles and Prairies
cumculum. Two hours of graduate credit are available.
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Fernald Environmental Management Project
Councli for Advencement of Science—The Fernald
Environmental Management Project is active in this tristate
izati d of ed iversities, and
industries in Indiana. Kentucky. and Ohio. The mission is to
provide a forum for exchanging ideas for the betterment of
math, science, and technology education, Goals of the
organization are to increase awareness of education efforts for
K-12, possible collaborations with others, initiate
regional projects, and disseminate education materials.

1daho National Engineering Laboratory

Physical Sclences Revisited for Intermountain Educators
(PRIME)—This ldahe National Engineering Laboratory
program offers junior high school physical science teachers an
opportunity to refresh their skills. The 5-day workshop
curriculum is demonstration oriented and designed to review
matter, energy. waves, and electromagnetism and cover other
topics in physics, such as “The Physics of Toys,” “Powers of
Ten,™and “Special Relativity.” Participants retum to their
schools with i i i t needed to impl

PRIME in their classes.

Inhalation Toxicology Research Institute

Summer Teacher Entichment Program (STEP)—The
Inhalation Toxicology Research Institute’s {ITRD) Summer
Teacher Enrichment Program (STEP) provides information,
intellectual support, and some supplies and equipment to
allow teachers to carry out experiments not possible without
the laboratory’s assistance. In addition, staff members make
p ions and conduct ck experiments. Follow-up
measuremehts are made with instrumentation available at
ITRI. The teachers and their students follow up with a visit te
the {aboratory to see the scientists in their work environment.

M Energy Technology Center
Morgantown Energy Technology Center (METC) Education
Resaurce Canter-—The METC Education Resource Center

J and ¢ bands-on seience and
mathematics teaching materials for local schoo) systems.
Through this activity, METC provides (1) curriculum
materials, including teacher’s guides and materials kits for
teachers to evaluate and test in their classrooms, and
{2) scientific and engineering expertise to assist teachers in
leaming and teaching the concepts. The Center also develops
science and energy modules for use in school visits or METC
tours.

86-175 0 - 95 - 8
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Rence Keyes fiom Flonda, Regiena Maxwet
{rom Ronda, and i Woody from Novth
Carofing tackis 3 probiem in knot theory at
the Tennessee Acadermry for Teachs(s of
Screncs and Mathemancs at Tha Universiy
of Tentesses. Knoxnile

Maund Facility
Demomh-auon ngnm—-r\l DOF 's Mound Facility, five

scientific d in physical ct Y. chemical reactions,

lasers and optics, electncnyand magnetisi, and radioactivity have

been developed. Seventeen Mound scientists take these demonstrations

into classrooms and other venues, such as science camps and

libraries, for hands-on interactions with students in g-ades 1-12.

Using the Science Demonstration Program as a model, Mound

developed the New Futures Program with the Dayton (Ohio} Urban *

League. New Futures employs interactive science demonstrations

to significantly augment the standard textbook curriculum for

middle school students in inner-city schools.

Oak Ridge National Lab ratory

Alternative Certification for Math and Science Teachers—The
University of Tennessee, Knoxville, in association with Oak Ridge
National Lab Y. has developed a program in altemative
certification of science and mathematics teachers for rural schoal
districts. The purpose is to encourage and support scientifically
and technically trained professionals to pursue new or second
careersas ilege science and math ics teachers.

Oak Ridge National Laboratory

Tennessee Acaderny for Teachers of Science and Mathematics—
Each summer teachers from private and public schools in
Tennessee, Kentucky North Carolina, Florida, Louisiana. and
Canada participate in this i idence program at The Uni




of Tennessee, Knoaville. With additional support from DOE, Oak
degeNmnlhbontory.MamnbhanSysmhn
the T State Depar of Educath fversi
dTmmu.!huctud\ermhdpantst}mwkwithxﬁw
researchers to produce hands-on, problem-solving adventures that
Manhk:badmndmemthechsmlnaddmmthe
teachers ep Yy rk in action.

Ouk Ridge National Laberatery

Wesleyan Math and Sciemoe Spectacles—With the assistance of
Qak Ridge National Laboratory (ORNL) and DOE, Weskeyan
College in Macon, Georgia, sponsors math and science camps each
summer or upper elementary and junior high girls from many
States in the Southeast. During their 2 weeks in residence, the
girls have an opportunity to meet with women whase careers
irrvolve math and science. The girls also visit ORNL and cultural
institutions as part of their summer experience.

Pacific Northweest Laborabory

OPTIONS—Pacific Northwest Laboratory (PNL) began the
OPTlONSprogtamm thcspnngoleQOasapano(DOEsphno(
action to and science education. OPTIONS

Tinks the unique human and techni=al resources of PNL with
students and teactiers in Oregon and with Washington middle
schools that have large numbers of Hispanic, African-American,
and American Indian students. The goals of the program are to
help middle school students see that science offers options for an
exciting, stimulating, fulfilling life’s work and to pruwde tuchcrs

-REGIONAL PRECOLLEGE

Richard Asthiur shows students how to hammer 3 peg
0 3 board with a danana n s Cryogenics
gemonstration that ks part of the Sciencs and
'(ecnnoloqy Days at OPTIONS meddie schoots in
and Origon

wth options for teaching science, matk and
Teachers receive staff and curriculum development, and studenu

() l‘, A,
~ oy

Tha Wasleyan Meth and Scunce Spactacies
Group visited the Freeis Bend Enviconmental
Sty In Oak Ridge, Tennedssr, 10 study the

fiors and faune




mezt with scientist mentors for activities in science, mathematics.
scientists bedore and atter Tt expenences aru technology. OPTIONS is proposed to be expanded to support
W the OPTIONS progran at Pacic the Washington State Systemic Initiative. For more information
Nortirwes? Labocziory contact [rene Hays, (509} 375-2584.

ek o cc-tn s ow Polson thet mesrr ¥
fn.]d any ls Has 8n4cd Ga ool
.(a 3t \Mu. sy Scleads becaqe he was
Ways welk mg 0A prieace frJen’( he
Vewrs uh te facket 5 rale W an/ J‘”tr
ek uifed q\'{cstf b oaly Jey ia Life s
diCovcl gomething Mew of buy A vsed “‘f
r(tkl.\!r o o quarienhas ik.m, foe ) bla "ﬂ"“
1 AN A 4 peaeils ia by Fiabht Qpent Y”"
in War JeSE poceh BO R & ukife pate o6 Fubbd g

A Seeabst tooei ke 0wy [a7S0n
eXPRUt rlot q Sreh1l SHUPS T
R t SPRCE  A0d tres S WP T Comimnncry,

O 12 4 Scrnnba 5
. - 4 Wlnen, Sy p2id
- - \\ 4 04 a$ a Mman !

a .
/ A Sutahsr are. Fepomg be

Mete o betwr Eupyie fo,
vi an,

24

BEST COPY AVAILABLE

Q

ERIC

PAFullToxt Provided by ERIC




Pittsburgh Eoergy Technology Cen
Tripie E

the Pi eburgh Energy Technology
Center (PETC) offers a muludxsqphnary seminar that covers energy,
environmental, and economic issues on regional, national. and global
fevels. The Tnple E Serminar is designed with hands-on activities for
classroom teachers at the primary and secendary levels and is being
orgamud by PETC in close collaboration with the Allegheny

diate Un:tand the C ity College of Allegheny County.

Princeton Plasma Physics Laboratory

Princeton Phasma Physics Laboratory-Trenton Public Schools
The Princeton Plasma Physics Laboratory (PPPL}

formed an educationa) alliance with the Trenton, New Jersey, school

system, which 1s 80% munorities and whose high schools expenencesa

50% dropout rate. The lab staff provides !eacher-cnhancemem

programs. loans or grants of equi and als, in-cL

tectures and demonstrations, science fajr assistance and judging, and
special tours. PPPL staff are assisting the district in revising its science
and math curriculum, in dewloping plans for science magnet
schools, and in evaluating student and teacher attitudes toward
science, PPPL supports 10 Princeton University undergraduates who
provide tutoring and/or science and math instruction to Trenton
children in community programs during the summer.

Prnceton Plasma Physics Laboratory-Trenton
Pubbc Schoots Partnerstep grves thess two
Soadergarten students an opportundy to enjy
2 bubbles ppetument

_ ry Technology Lab ries Program—DOE's Rocky Flats
Mumxnmmmuﬂmmmsdbdeh

Dernver areato Y s i the schools'
inchastrial arts These Lab es consist of workstations where
students obtain career i jon and conduct hands-on aph ofa

wide range of hugh technology areas from robotics to transportabion and
emaronmental management. Students leam the concepts underiying




TION PROGRALIS CATALDG

Clyde Taytor sacourages students 10 apions
the work] of the ruiascul through optical
ICIOSCOPES as & pavt of Sandia Netional
LaboratoriesCalrfornin's traveling Science/
Math Coroeval,

technological systems in a setting fostering self-motivation and problem
Mkodwﬁmaprmmﬁnxkforse\mlpdmlabcmm Plant
amioywa:tmlypamamtemmemmby acwna:.lum
and offering c and teacher training.

me@mmmmmmm
area chikiren and teachers

Sandia National

Sandia Natioaal Laboratories/New Mexico

Sclence Advisors (SCIAD) Program—Sandia National Laboratories/
New Mexico is working 10 improve mathernatics and science education 1n
Native American schools, including Triba) Schools, in New Mexico,
Arizona, and Utah and in the predominantly Hispanic schools of the
Abbuquerque public school system. Through Sandia's SCIAD
Program, scientists serve as resources to teachers ard as role models
to students. Science Advisors spend up to T day aweck for the entire
school year working to enhance science and mathematics education.

Program—Savannah River
500108)' Laboratory s En\nronnn:nlal Oulrcach Program enhances
rublic awareness of DOE ] issues by
taking wologxca] information inte thc commumly through media
oposure and the preparation of high-quality lboratory publications.
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OTHER: CONDUCTED BY DOE FIELD
OFFICES, OR BY MORE THAN ONE LABORATORY OR FACILITY

Bay Arva Science and Technology Education Coll i
(&LS‘PB(I)—&\S’IEC uamdhlabomorymnl initiative to improve
science, and jon in grades K-12 of the

55,000 student Oakland Unified Schoo! District (OUSD). Partners in the
program inchude four DOE acifities (Lawrence Berkeley Laboratory,
Lawrence Livermore National Laboratory, Stanford Linear Accelerator
Center, and Sandia National Laboratories/California), unpversities, and
commumity-based organizations. All 92 schools in the district participate
md\epmwhndxnolwsmd'trmlmtmd&msuﬂm!

activities. research porticipation opportunities, a resource center, a
mwm&wam%mganmmmdh

ittee and works with

GaDmmsdeawllmhwdprogrmﬁ\rhummdm

§ teritus Sclentists, Mathenuticlans, and Englneers (ESME)
Pq,‘-un—ﬂ\e[-:menhnl-owxhbmb@nmupmgmnmﬂ\e
Wash bDC. Niton area in 1989, That year, it
p.amdsuwlmteersmlmdmkhmvmhﬂtmpdnbthm
from DOE and a 3-year grant from the National Science Foundation.
ESME has more than 30 volunteers helping in 8 schools. DOE's
mnbbuﬁmhbedﬂummmbpareaummhbmmv
and a handbook for new vot With the assi
Mﬂxmns&mmhnbmqmdedm&ﬂﬂuhwﬂdm
for elementary school teachers in which they leam to develop their own
sets of class experiments, This program plans replication in six dities.

Sclence sod Matharnates Action for Resfatied Teaching (SMART)—
The DOE fxcilities in Cak Ridge, Tesnessee, established SMART, which
links three local school systems in Chattanooga and Roane County with
Mwmmbrmwmum(omssymww

Natioral Laboratory (ORNL). Scientists and staffat ORISE and ORNL. in
pammp bdhmmmmmmtmmsdml "f“‘m="“'°;|‘°'“"""°'°;m

to increase the efft
K—W Y A athermatics education. This hensive, |- papar alrplanes and test the asrodynamics of
vs ’ o her and student in the paper models under the guidance of Ementus

with ntments, and eng'naer T Paul Torda

camys. In addition, a number of DOE laboratory employees
wl\nbuﬂmrmmkxdmwm

suwm(ssxymwmmmmsum
sz&stumclmhauvu(ssmmmmsoumnnﬁmwxs.
jon. An SSI can be describyed a8 having a unifying vision
mmammdmmmmmd arestructured
gowmunsyazm Headquarters, its laboratories, and its facilities
have par d in the devek of new SSIp s, and
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Ramon Mastinez-Moraies from Karanjito,
Puerto Rico, a parhcipant in the Summer
Educationu Expériences for the

{SEED) progaam.
his res4arch project on the effects of
temperature oA the growth and survival of

ropsyche depeevata. Hecs. be drscusses

the progress of hes project with Vicgewe
Toibert of Oak Redge Nabonal Laboratory's
Emaronmental Sciences Dwvision.

approximately 18 DOE field offices and fxcilitses are playing key support
Toles in SS1 programs previously funded by the National Science
Foundation. The invobvement of DOE in an SS1 ensures that DOE's
education programs are closely coordinated with the education efforts
acyoss the State and thus ensures that DOE 15 not working at cross-
poposes with a State's atternpts to upgrade the teaching of scierce,
rmathematics, and . States to which SSI assistance is being
rendered include California, Idaho, fltinots, Louisiana, New Jersey, New
Maxdco, Nevada, South Carolina, Te Virginia, and Wash

Succeasful Teaming for Educational Partoerships in Sclence
(STEPS)—STEPS has succeeded through the cooperation of DOE
employee volunteers; the District of Columbia schools: parents; and
Hands-On Science Outreach, Inc. Three sessions are corvened dunng
the year; the participating students conduct safe, simpl= expenments
that help them explore their world. The subjects covered range from
amatomy, botany, chemistry, and physics to the science in music. art,
toys, literature, and games. Supported by DOE funding, STEPS has
expanded into other locales nationwide.

S Educational Exper’ for the Disad d (SEED)—
A number of DOE facilities are involved in this 8- to 10-week summer
program that encourages economically dnsadnnug\‘d high school
jumors and seniors to consider careers in science and mathematics.
The program palrsst-xden'.s wnlh 2 mentor and includes research

p ities in Jocal academic, industnal,
and chemlstry lab ies. The students pariicipate in
ongoing research, xperience career education activities, and prepare
an essay describing their summer research.

Teacher Opportunities to Promote Science (TOPS)—The TOIS
program was developed by Los Alamas and Sandia Natronal Laborztories?
New Mexico to enhance the skilts of middke school science and mathermatics
lnd'nslnu:nmlmdthestmmhhrge Hispanic and Native
Mmmmmimmnm1duamMM|m
institute at the laboratories, academic-year activities, and classroom visits,
as well as teacher research exeriences at the two DOE taboratories.

wwhwlmemthoemm
school with the Wordd in Motion program in Karsas City. The program

vohunteer engineers in the dassroom to help 4th, 5th, and 6th grade
students understand physical science. The engineers meet with the classes
on a regular basis to disass science and math and explain what it t like to
be an englineer, The program is currently being used 1n gwer 60 schools in
UtGrduKmCltyammthmGOledSW\alwﬂmlmmvg
on the project. The program was developed by the Society of Automotive
hmmsmnullyﬁnﬂ:dbthlw&WFquﬂu
affiliaked with DOE's Kansas City Area




ndergraduate Programs
The Department of Energy has been a strong supporter of U
undergraduate education since the earliest days of the Atomic
Energy Commission. DOE activities in undergraduate education
are aimed at improving and developing college curricula in science,
engineering, and mathematics: preparing faculty for teaching
state-of-the-art scientific and technical subjects; providing support.
inceritives, and opportunities to urergraduate students; SUPPS ™8
research. dissemination, and technical assi: fori
and effective means of teaching science, mathematics, and
engmnrng at lhe mderwaduate fevel: and fostering the re{orm of

Some

undergraduate programs are described briefly in this section.

Cooperative Developmental Energty Program (CDEP)—Since

1983. the Fort Valley State College (FVSC) in Georgia has received

fundmg frcm DOE’s Office of Minority Economic Impact to
energy & program that has

increased lhe number of minorities and women working in the

private and Jovernmental sectors of the energy industry. Studems

interested in dual degree prog: may apply lor ¢

scholarships up 10 $26,700 in math ics/electrical i

with the Umvemty ofNevada at lachgas or dual dcgrm in

h iences with the Ui

Oklahoma. S:udents envoll at FVSC for 3 years and major in
mathematics, then transfer to one of the other universities for
their other major. For more information contact Annie Whatley,
(202) 586-1593.

Students trom Fort Vakkey Stats Collegs in
Georpia vt Hoover Dam as part of they
acadenuc cumcuum in the OOE-$ponsored
Coopirative Energy Progasm.




Richard Stephen, Director. Depstment of
Energy Othce of Untversity and Scienos
Educabon. and José Lurs Rodnguez.
Presxdent, Hsparuc Intormabon and
Teiscommunxations. fnc , of Hew York
Cy review DOE's elactronc Minorty
On-Ling lnformabon Sevce (MOLIS) ata
neC

R ioa and Waste M Seholarshi
Progr Thus program provides und duate students with
tuition, fees, and a monthly stipend to study in scientific fields
supportive of DOE's environmental-restoration and waste-

activities. Scholarships can be held at d ted
colleges and universities and involve practical expenence at a DOE
facility during the summer. Information about this program can be
obtained from Isiah Sewell at (301) 903-7643.

Federal loformation Exchange (FEDIX) and Minority On-Line
Information Service (MO21S)—The Department of Energy. in
cooperation with other Federal agencies, has developed two database
retrieval services to provide the academic community with timely.
no-cost informmation on research and education programs. Those
databases are FEDIX and MOLIS. They provide information on faculty
and student research-participation opportunities, faculty research
V\snu visiting staff lectures, conferences, institutes, workhops, and

fe tups at und duate through duate Ievels. Other
information of interest to faculty, administrators, and students is also
available on FEDIX. In addition, MOLIS provides information of
particular mtcmt to historically black colleges and universities or
other instif with large lations of minority students.

by the Hrspanic Associabon of Cofleges and
Universiies (HACU)

Gatludat Uneversdy biology student Eva
Hoowsy worked with the boron-neutron-
canture-therapy groun at Katooal

This information is accessible through standand telecommunications
technology. Aryone with a computir. phone, and modem can access
FEDIX and MOLIS 24 hours a day at no cost. General infonnation about
the systern can be obtained from Federal Infornabion Exchange. Inc., at
(301) 975-0108. The systens can also be accessed directly at (500) 78FEDIX
with arry 1200-baud modem set to no paz iy, eght bits. and one stop bit.

Gallaodet University Program—This program provides beanng:

impaired students and faculty from Gallaudet University in

Washington, D.C.. with summer research appointments at

Brookhaven National Laboratory (BNL). Participants engage in

intensive research under the guidance of BNL. scientists. Ameng

o(hcr benef ts, this unique effort demonstrates ways to adapt !he
ing for hear

For more |nrormauon contact Karl Swyler, (516) 282.7171.

Minority Access to Energy-Related Research Careers (MAERC)—The
MAERC program is a collaborative effost of the Associated Western
Universities (AWU) and the California State University (CSU} system.,
undertaken with the sponsorship of DOE and in partnership with four
DOE laboratorics in the western United States: Idaho National

Laboratory 2s part of a program 10 enhance
scrnce sducation for the hedng imgaired

ko]

E Lab Y. Lawrence Berkeley Laboratory, Los Alamos
National Laboratory, and the National Renewable Energy Laboratory.
The {eur participating CSU campuses are Los Angeles, Northndge,
San Diego. and San Jose. The purpose of the MAERC program is to




ROE RGTADUATE

ldennfy,muunge.mdsxwonwmmd!rsundmmmd
rminority CSU students enrolied in science or engineering. The
pmamsedummmememmberdmmontysmdmtswmm
advmmdmmmﬁddsmdmmtmmmﬂmtsm
energy-related research careers. Summer research internships are
provided for MAERC students at DOE laboratories. For more
information contact Larry Barker, (202) 586-8947,

Minevity Homers Training and Indmstrial Assishuce Program—
This program seeks to increase the number of minority students
mnmmrw—rehwdudmologvpmmam yaroolleﬂuby
prwadlmsdwhntupsm-\dodwrmmun‘c: Stud:nt study

sciences.
msuppart{orthupmcmmspmndedbyDOEsOﬂked
Economic Impact and Diversity. For more information contact
Annie Whatley, (202) 586-1553.

Mimorily Institution Laboralory Alkiances—DOE national laboratories
have formed a number of alfiances with historically black colleges and
universities (HBCUs) and minority institutions (Mls) to (1) provide
comprehensive and long-term technical assistance designed to
umnmxd\mdtadwuapdxhbumde)nmdnmmﬂum
i i technical careers. Activities inchude

wmhmwm SEMinar, DEw-CouTse-
M:ﬂolhusworl

dealmmmmammmun

Science Consortium among Lawrence Berkeley National Laboratory and
memmwmwncmmmpm
of Puerto Rico, which administers three private universibies; the Scence
andTrdlmk)wAlnmaanuﬂaNabaullabmloms/New
Mexioo, Lus Alamas National Laboratory, and Oak Ridge National
laboratoryanlexihCamllmmdhzﬂandTed\nalStat
UnnvmyamiNewMoucpoghhnck(hMﬁnyandﬂtAmem
Foundation; and the Science and Engineering Alliance among Lawrence  Nitza Lopaz from Turabc Universlty in Pudeto
I Tm:NaIxx\allaboxalmyniAbbmnA&MPmmVnwA&M. Rico wocked in the Laboratories of the Cel
Jackson State, and Southern Universities. Another unique alliance, the and Molecular Biclogy Division at Lawrence
Emvironmental Technology and Waste Management Consortium, Beruiey Laboratocy s pait of the Lraiving
inchudes 17 minority institutions that conduct research and education ;:;:::;‘m‘“&;’:ns‘r‘“
muultommmhlmngmmLManynworDOEhbomona Laboratory Anlences. Y

ipate in this For more ink jon contact Donna
Prokop, (202) 586-8910.

Minority Undergraduste Training for Energty-Related Carvers

(MU'I'EC)— This  campus-| -based progiram sponsored b‘/ DOE's Office
and Waste M. seeks to

mmhmﬂudmﬂyshxhﬂswkdxmmdﬁﬁyﬂn&




Partnarshup fot Emviionmental Tachnology Educaton
(PETE) mierns 2t Nevada Test Sy examine the effects
0f 2 waa000S tarst bomb blast o0 4 bank vk

specifically lead to energy-telated careers. Institutions receive grants to
smrwmotamm&mhmdwﬁamm pmbg:a-rlnDOE
(it

SUETNDET
a-dmdusmallabs.rﬂmmrmmdm&hmmﬁnmwmw
eduxcational options. Faculty al participating i arealso
involved in research on energy-related topecs. For more information
onntact Georgia Johnson, (202) 586-1593.

Undnm Feﬂmhbthl’hml’tvﬂumﬁdm
E: students studying
i "} ' science, or physics it U.S. oolleges
wummnwmbhmmmm The selected students will
in

d by DOE's Office
xﬂﬂ\e)dmsm&

mimtmmt. mu{omnbmcum
Guxﬁaﬂim(m)%lm

Nuclesr Exergy Training Program—Designed to assist students
attending historically black colleges and universities (RBCUS), the
Nudear Energy Training Program supports training, study, research
par and academic enrichment of students and faculty in
nuclear-related disciplines at HBCUs. The program is sponsored by the
DOE Office of Nuclear Energty and is administered by the Gak Ridge
Institute for Science and Education. Somne opportunities are also
available for graduate students. For more information contact Phil
Garon, (202) 586-6823.

§ Technology Educats (PETE)—
X and Technica} I and
RmmonaniWasuMmagmmlawoda
Program to enhance the
a&mmrﬂmmmhbkmmﬂmstmroummtymlm
Omammymdgrﬂusumnsﬁ\:!‘amrﬂwfw Environmental
whichi
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Sdence and Engineering Research Semester (SERS}—DOE's
SERS program prowides opportunities for undergraduate science
and engineering students to participate in research at the cutting
edge of science at seven of DOE's laboratories. Students receive
support for research appointments for an academic term at one of
the following institutions: Argonne National Laboratory,
Brookhaven National Laboratory. Lawrence Berkeley Laboratory,
Lawrence Livermore National Laboratory, Los Alamos National
Laboratory, Oak Ridge National Laboratory, and the Pacific
Northwest Laboratory. Students participating in the SERS
program work with national taboratory scientists in ongoing
Tesearch and have access to state-of-the-art research equipment
2nd facilities. Serrunars, workshops. and coursework are also
conducted in the student's chosen field of study. For more
information contact Donna Prokop, (202) 586-8910.

A uUE Scmnce and Engmeenng Research Semesier
(SERS) stucent vists witn her mentor and
28325300 sttt mamber at the Los Aamos Natondl
Laborwtory SERS postes Session and reception

SunRayoce and Other Vehicle Compstitions—DOE's Office of
Energy Eficiency and anannual St

for university students, which includes classroom tnstruction:
vehicle design, construction, ard testing: and a national solar-
vehicle competition. A simitar competition for methanol and
nctural-gas vehicles is supported, as well as the Junior Solar Sprint
a version of the SunRayxe or junior high students. For more
information contact Richard King, (202) 586-1693.

Sun Hawk won the aweed {0r best desonin
Underraduats Student Resesr=h Participetion (SRP}—Through  Jumor Solac Sprint Competbon i whuch teams
ity-DOE Lab

the University y G ive (Lab Co-Op) trom local jurwor high schoots competed @
Undergraduate Student Research Participation (SRP), 100-yard races with Solar-powsred mode! cars
appointments are available to qualified undergraduate science and Argonne ¥atonal k;:omws Energy Systems
engincenng students, These students participate in sesearch, Drnision conducts the eveat
devel and & ion progs often durning the
k)
() e
“Ji
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sumimer, at DOE facylities. Each DOE facility or affiliated university
consortium selects and appoints student participants in this
program. These research appointments provide a valuable learning
opportunity as well as practical, hands-on experience that is relevant
to the students’ career aspirations. For more infc ion contact
Larry Barker, (202) 586-8947.

Inkversity Pa 1
! F

for Envi I R and Waste
® B h acd Devel and Educath

A major initiative of the Office of Environmental Restoration and
Waste M. this program supports p hips among

Ina elated project, the Savannah River Te , through

the South Carolina University Research and Education Foundation,

has established 4-year und d holarships for women and
‘ . ...mmdi i science and endineert

in waste For more
information contact Isiah Sewell, (301) 903-7643,

¢ DOE support for grad P d and faculty progs is
aimed at enhancing educational i in science,

ineering, and mathematics; providing support, i and
ities to gracuate and p d dents; and
pporting research, di: ination, and technical assi for

the development of innovative and effective means of teaching
science, math ics, anu engineering at the graduate level.

Faculty programs strengthen the capabilities of faculty members to
conduct energy-related research. Some representative graduate
programs are described b fly in this section.

Sclentific User Facilities—DOE laboratories house
many Designated Scientific User Facilities, large experimental
facilities which are made available to students and faculty fo,
research. Proposals for use of the facilities are submitted and peer
reviewed for quality and appropriateness before access is approved
and scheduled. DOE staff assigned to the user facility collaborate in
the experiments. Just a few of the more than 60 desigrated user
facilities are the Materials Preparation Center at Ames Laboratory;
the Advanced Photon Source (under construction at Argonne
National Laboratory); the National Synchrotron Light Source at
Brookhaven National Laboratory: the 1,000-GeV Superconducting
Accelerator System at Fermi National Accelerator Laboratory; the




Advanced Light Source (under construction at Lawrence Berkeley
Laboratory); the National Magnetic Fusion Energy Computation
Center at Lawrence Livermore National Laboratory: the Manual Lujan,
Jr.. Neutron Scattering Center at Los Alamos National Laboratory; the
High-Temperature Materials Laboratory at Oak R dge National
Laboratory: the Hanford Environmental Research Park at Pacific
Northwest Laboratory: the Solar Thermal Test Center at Sandia
National Laboratories/New Mexico: and the SLC. a 100-GeV Linear
Electron/Positron Collider at Stanford Linear Accelerator Center.
Other user facilities, along with the educational program contacts. are
1dentified in the Facility Descriptions section of this catalog.

Faculty R h Participatk Si and sabbatical-year
appointments are avallablc through the University-DOE Laboratory
Cooperative (Lab Co-Op) Faculty Research Participation P'ogram at
DOE facilities. A enable faculty bers to n
ongoing research or to carry out independent research using the fxcilities
and equipment at the host laboratory, Participants must be full-time
faculty members with a commitment to continue teaching and/or
research. For mare information contact Larry Barker, (202) 586-8947.

Faculty/'Student Team Research—Also through the University-DOE
Laboratory Cooperative Program, DOE supports the participation of
about 50 teams per year, consisting of a faculty member and a small
group of undergraduate and graduate students. in ongoing team
research at participating DOE facilities. Participants collaborate with
senuor staff at the host facility through summer or academic-year
appointments in the Faculty Research Participation and Graduate
Student Rescarch Participation Programs. For more information
contact Larry Barker, (202) 586-8947.

Graduate Fellowst.ps—Graduate students arc eligible for fellowship
suppert to pursue graduate degrees in a variety of energy-related fields
at designated colleges and universities. The fellowships provide for the
payment of tution, fees, and a monthly stipend fu7 up to 4 years of
graduate study. Practicum assignments at DOE laboratories are also
arranged for at least one summer during the fellowship period. The
fellowship programs listed below are supported by DOF's Offices of
Energy Research: Envi ion and Waste M.

Health and Environmental Research; Fusion Energy; Nisclear Energy:
Environment, Safety and Health; and Civilian Radicactive Waste
Management.

Applled umlnn Hezith Physncs Fcllowshxps
| Science

e Y forv\Waste M
Graduate Feliowships for Global Change
Magnetic Fusion Energly Technology Fellowships




Docter” student Joe Pechmarin collects
amphilnan samples from pa traps on the
Savannan River Site a5 part vf 8 kong-lerm
study 6! populabon sizes

Magnetic Fusion Science Fellowshups
Nuclear Engineering and Health Physics Fellowships
Radioactive Waste Management Fellowships

The C ional Science Fellowship Program is ad d by
Ames Laboratory. Call (515) 294-9682 for information about this
program. Information about all gther DOE rational graduate
fellowship programs is available from the Oak Ridge Institute for
Science and Education at (615) 576-3331.

Graduate Student R: h Participation—Under the U y
DOE Laboratery Couperative (Lab Co-Op) Graduate Student Rescarch
Participation (GSRP) Program. full-time graduate students enrolled
in accredited universities may receive research appointments of up
10 1 year (venewable to a maximum of 3 years for Ph.D. students).
The appointments aliow them to carry out research in residence at
a DOE facility. The purpose of the program is to provide graduate
students with access to facilities not available on campus. For more
information contact Larry Barker. (202) 586-§947.

Graduake Studcot Thesis Resexrch Participation Program—Through
the University-DOE Lab y Ci ive (Lab Co-Op)} Graduate
Student Thesis Research Participation Prograin, full time on-campus
graduate students have an opportunity to conduct short-term portions of
their research, a few days to several weeks, at a DOE acility. Appointments
in this program make it passible for graduate students to work with
special resources or scientific equipment required for their studies.
For more information contact Larry Barker, (202) 586-8947.
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Teternational Student Exchange Program—Cosponsored by DOE
and the American Nuclear Society, this program arranges and supports
the bilateral exchange of U.S. graduate students with the countrnes of
France, Cermany, and Japan. Annuaily about 10 students from the
United States visit European and Japanese universities and research
nstitutes. and an equal number of foreign students visit Argonne
National Lahoratory at different times of the year, More information
about this can be obtained by ¢ ing Argonne National
l.ab y. Division of Ed I Programs, at (708) 252-4114.

Postgraduate Research Progr Postdoctoral research
appointments to conduct rescarch at a DOE facility are available
through several national programs sponsored by DOE's Offices of
Energy R h, Health and Envi I Research, Fossil
Energy. and Fusion Energy. These p-ograms support postgraduate
study in specified areas of interest to DOE. Appointments are
available each year through the fullowing programs:

" der Hollaznder Distinguished Postdoctoral Feliowships

{Life and Environmental Science)
DOE Distinguished Pastdoctoral Research Program (hysical
Science, Engineering, and Math/C ivnal Science)

Fassil Energy Postgraduate Research Training Program
Fusion Energy Postdoctoral Research Program

Globat Change Distinguished Postdoctoral Fellowships
Human Genome Distinguished Postd ] Feflowshi

Additiunal information about these national DOE postdoctoral
programs is available from the Oak Ridge Institute for Science and
Education at (615) 576-1089.

Indisidiial 12k

ies offering duate research opportunities
are shown on matrices in the Facility Descriptions section of this
catalog Contact the education office at each facility directly for
nformation about the programs at that facility.

University Reactor Fuel Assi. For mare than 25 years,
university-based reactors have played a prominent role in the
Nation's training and research in nuclear science and engineering.
They are also widely used in the study of chemistry, physics, geology.
biology. and malerials sciences. Currently, 33 university research and
training reactors are operating in the United States, The Department
loans universities the fuel needed to operate these reactors and also
provides funding for fabricating fuel elements. In addition, the
Department provides reactor-sharing grants to universities that make
their reactors and amalytical facilities available to educational
institutions kacking such resources. For more information contact
Larry Barker, (202) 586-8947.

7
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University R b1

(URI) Program—This program
provides financial assistance on a competitive basis to unrversity
research groups for the purchase of sophisticated. state-

of the-art research i jon required for adh d energy
research. Participation in the URI program is limited to universities
and colleges in the United States that have active, rescarch
projects of a minimum of $150,000 during the past 2 fiscal years in the
research area for which the application is being submitted. The
objective of the UR program is to strengthen the ability of universitics and
colleges to conduct Iong -range, energy- -related research by helping
them acquire ialized research i jon. Award recipients
are selected on technical merit from responses to annual solicitations
for applications. Although all energy research areas are eligible, examples of
the state-of-the-art instruments provided under this program are a confocal
Laser scarning light microscope at Comell University, a scannii g tunneling
micrascope at the University of Virginia, an X-ray photoemission
spectroscopy system at California Institute of Technology, and an electron
paramagnetic resonance spectrometer at Arizona State University. For
more information contact Michael Wolfe, (202) 586-5462.

Unbversity-Based Research—In addition to its education programs,
DOE funds research projects carried out on college and university
campuses nationwide. These research programs provide valuable
training for thousands of students each year. particularly graduate
students, and help faculty members stay current in energy-related
areas. In some cases, these research initiatives have explicit
educational goals. For example, DOE's Office of Environmental

Rest¢ ration and Waste Management (EM) has established three

unh ersity partnerships: in New Mexico. in South Carolina, and

anv cher with predominantly minority colleges and universities
(+.8CUs). These partnerships invotve university consortia linked to a
DOE facility to encourage the preparation of students for careers in
disciplines supportive of the EM mission. Another example of a
research program with explicit educational objectives is the Office of
Civilian Radioactive Waste Management's (RW's) research program for
HBCUs. For more information on EM's programs contact Isiah Sewell

at (301) 903-7643; for infc ion about RW's progr contact
Ginger King at (202) 586-2835.
Similarly. the DOE Experi | Program to Stimulate C

Research (EPSCoR) is designed to enthance the capabilities of desi d
States to conduct nationally competitive energy-related research and
to develop science and engineering manpower capabilities to meet
current and future personne] needs. Eligibility for these awards is
restricted to the State planning comemittees for the following: Alabaima,
Arkansas, 1daho, Kansas, Kentucky, Louisiana, Maine. Mississippi.
Montana, Nebraska, Nevada, North Dakota, Oklahoma, South
Carolina, South Dakota, Vermont, West Virginia, Wyoming, and the
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Commonwealth of Puerto Rico. For more information contact
Donna Prokop, (202) 585-8910.

UMEWMW—MWMM
Related Laboratory Ex grant program makes available to
colleges and universities laboratory equioment purchased by DOE
formwa\btnmlaucmfdedhyamdzpamnmwhalmﬁor

mupmmwmmmwmm

s:d\urﬁmmba:mandmpmawlypm
Available equipment is listed monthly in a catalog that is available
through subscription from the U.S. Governiment Printing Office and ir.
the FEDIX dial-up computtzr database. The program operates on a“first
mmwmmmmmhmw
| incurs. Titke to the svcstedmﬂ\:rmmcnt

the
institution. For more information contact Larry Barier, (202) 586894

DOE also supports programs designed to improve public
understanding of energy-related scientific topics and to encourage
mnmmutomnmmmudmmlﬁel&.&mnw
initiatives in this area are summarised briefly in this section.

*“Breaideg Threugh™ Video—This 30-minute human interest
documentary inspires girls in fumior and senior high school to pursue
careers in science and technology. *Breaking Through” features the
exciting lives of women fromSznduNatxxul Laboratories/
California, Lawrence Livermore National Laboratory, and the NASA
Jet Propulsion Laboratory at work, at bome, and at play.

Demugmpubhcmkvum'ﬂmkmgmmugh willbeavallabk
for use by ed
shorter, 15-minute version is also being produced to provide
addxuonzlﬂuiblhlydepmdmmd\eagemdaumhonsmnofm

f ia0 on ordering see the Other DOE Related
Malena.ssecbon page 145.

Energy Environment Sirulsbor—The Energy Envircnment
Simulator is a tool to enhance science curriculum by contributing
10 all levels of student and faculty understanding of science through
the energy question. It is a mechanism to educate the publicin
science and energy. The Simulator is ammwunud snmuhhou of

our energy and “Braaking Through® inspices junior tegh and

hwgh guris to consider careers

energy sanlor
effects. It provides instantaneous readouts for each of the factors SGencs and techinology though an
itvolved. The program places the participants in the position of emmollhewo:mwhngnﬂﬂi
having to come to grips with the energy problem. Funding is and NASA facities

«do
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High school student Han Le pancipates na
resaarch DroWCt at San Jose Stale Uneversiy
with scentist Robert Modtoya as part of the
Environmental Management Precoiegs
Analybcal Chemistry Program sponsored by
DOE’s Office ol Envronmental Restoraton
and Waste Management
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provided by the U'S. Department of Energy. The program 1s being
developed and operated by the Assouated Western Universities
Northwest Division. For more information contact John Taber.
(509) 375-3090.

Erevh T ton and Waste M: + Educaty
Programs—The U.S. Department of Energy has a mandate tohelp
ensure the availahitity of personne] to meet its needs th environmental
pratection as well as in hazardous-waste management. Projections
show a growing need for scientists, engineers. and i.chmicians for a
vaniety of posttions in these vital areas of work Through the Office
of Environmental Restoration and Waste Management and the
Office of Civilian Radioactive Waste Management, DOE supports
many education programs that are specifically designed to
encourage students to prepare for these careers.

Some prog) such as the Enwvi § R jon and Waste
Management Fellowship and the Civilian Radioactive Waste
M t Fellowship, have been identified jously in this

catalog, In addition, many of the programs listed in the Facility
Descriptions section involve research experiences or other actities
that build on DOE's environmental-restoration or waste-
management pregrams. Other activities inchude workshops and
teaching materials, such as the “Science. Society, and America’s
Nuclear Waste™ curriculum for grades 8-12. Detaled inforration
about workshops and other prog P d by the Office of
Civilian Radioactive Waste Management can be obtained by calling
Ginger King at (202) 586-2835.

The Waste M Education and Research C fum is
another exampte of how DOE supports education in this arex. The
Consortium was created in 1990 as a partnership of New Mexico
State University, the University of New Mexico. and the New Mexico
Institute of Mining and Technology in collaboration with Los
Alamos National Laboratory and Sandia Nationa) Laboratories. Its
mission is to expand the Nation's capability to address 1ssues
related to the management of atl forms of waste via education,
technology development. and information transfer. Currently,
more than 2,000 precollege students, college students, and
professionals recenve the ed benefits, and more than

40 technology-development projects are supported under this
initiative. Information on this and other programs sponsored by
the Office of Envi 1 R ion and Waste M.

can be obtained by calling Isiah Sewell at (301) 903-7643.

Formal Pa hip M da of Unds ding—Many of
DOE's new natheimatics and science edu i are
ied out through partnershims with schools, b




and other entities that can offer expertise and support. In additicn,
mmmmmﬁzqummmwm
through agr with other Federal agencies and
m&pm&mommmdﬂmwumllu
implemented with the assistance of DOE’s national laboratories.

The D has signed of und: ding directed

alcmmmmmnsmdmtslowmmmsumce.
,and ¢ i mththeNabona]

Space Admil the A jonal Commission, the

Department of Agriculture, the Department of the Interior, the
Tennessee Valley Authority, the Department of Education, and the
Environmental Protection Agency (EPA). In each case, DOE has
sought to strengthen existing laboratory-based programs and to
brmden'hescopeo(thpot:nmlmntnbuuomumanbenudz
by ) g the L As an exampie of one
palnnershrp. DOE and EPAm collaborating on the SWOOPE
precollege program (see page 17), which teaches children science
and mathematics through observations of the environment.

ﬂnNaﬂunlEncrmerchSupcrcmnpmermhrallzwrm

Y cess toasup
donatadbylhe()zy h F ion for fonal
throughout the United S(at&. 'I‘hls Cray X-MP, de.ﬂgnated the
National High Schoot Supercomputer (sce page 13), is being used
asalnmnutwlbyﬂnml‘kdl‘tlsdmolsuﬂﬂﬂsmdmd)em
Access to the sup iona) hi
between DOE laboratories and schools by providing an avenue for
DOE professionals to work directly with educators on bridging the
£2p between textbook epts and real-life appli

DOE also signed a formal agreement with the Mid-Atlantic Coca-
Cola Bottling Company, which will help make funds available for
inner-city and rural students to participate in DOE summer
programs at the nationa) laboratories and to work with leading-
edge technologies. The first student participant, from the District
of Columbia, studied at Oak Ridge National Laboratory.

A partnesship between DOE and the Cray Research Foundation
supports the National Science Bow!® (see pagie 14). Regional
competitions are conducted annually across the country at DOE
and other fucilities. Winning teams travel to Washington, D.C., for
the national finals held in April. For more information contact
Rich Stephens, (202) 586-8349.

Jaime Escalants, the wel-known high school
malh teacher portrayed tn the Academy
Avard-wanmung film *Stand and Oelvor.” 1S
the host of FUTURES. an upbeat, tast-paced
Publi: Broadcasting Sence series focusing
on the understanding and use of

JRES is a video series designed to stimut:
student mtcresl in math ics. Cl. scenes with nationall
v Jaime Escalante intrody hematical

concepis
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The Scholastic Produchons teievision
<anws “The Magxc Schoot Bus.” which
premares n 1994, wal feature Ms Fruzzle

242

pnncnplq suchurabos fractions, vclocxly and volusme. Some
inchude i wnth., hleh- hnology careers.
They explain why stud) h q to preparing
fwfumnwmﬂmmsmmxhhwbunﬂwnon
ubbc!devuon.-dudt'Math ‘Who Needs 1t2!” in 1992 and “Living
and Working in Space™ in 1993, mhtt:rempimusthalspaa
related jobs are not icted to with
mmmmﬂﬂ@udhwmkmmed&mduwm.
health care,
andamdcmmofoﬁnrﬁckkno(gmall’ymudmthsw
explonation. DOE cosponsors the series with ARCO, IBM, McDonald's,
the MacArthur Foundation, theNahonzl Science Pound-bor..and
the Camegie C of New York Nationwide, teacher
are conducted to dernonstrate how the tapes can be used effectively
in the classroom arouind the country and at some DOE facilities. For
more information contact Johin Ortman, (202) 586-1634.

Las Vegas JASON Project Sclence Consortium—The JASON
Project began as the dream of Rohert Ballard, a Woods Hole
Oceanographic Institution scientist. Dr. Ballard is best known for
his discoveries of the Titanic and the German battleship Bismark
shipwrecks, In a quest to motivate and excite students in science
and technical careers, Ballard established the JASON Foundation for
Education. -

A unique partnership was formed with government. the local
business community, and the School-Community Program. Clark
County School District, called the Las Vegas JASON Project Science
Comomum The Consomum brings the JASON Project to

pp ly 30,000 1g them from the desert
to the oceans ,of the world via ‘(tltprescnce “Through interactive
science, JASON will capture students’ lmagmauons an.i cxpand
their undk ding of science, math and to
other technologies. The SASON Project is affiliated with DOE’s
Nevada Test Site and Yucca Mountain Site Characterization Project.
For morc information contact Rudy Cruz. 14112) 295-3521.

Magic School Bus—-Based on the popular children’s books
published by Scholastic, Inc.. this Public B madmmng Service series
will premler: in 1904 "The Maglc School Bus," a fully ammated
program is designed to
wungchxldren luward careers |n scientific fields as they follm
Ms, Frizzle, a teacher who takes her students on field trips filled with
scienhfic adventure and mystery In addition to the Department of
Energy. other major contributors to the development of the series
include the National Science Foundation (NSF) and the Camegie
Corvomtlcn of New Y ork_ DOE s actively imvolved in developing
on inf edueation outreach initiatives




with Scholastic Productions, the Association of Science
Technologty Centers, and others to promote the series. For more
information contact Kasse Andrews-Weller, (202) 586-8949.

the Manhattan Chiidren’s Museum. where 3
Ms, Frizzie 00k-alike Qreets them {o sxplore
the ocsan.

,é_‘,%s":f"“ ~ . z . Public Schoo 92 1n New York Crty vistts
A 4 H

Museum Science Education Pregram—Since 1991, DOE's
Museum Science Education Pregram has helped increase the
public's understanding of science through energy-related
exhibitions, programs, and media in science/technology centers,
zo0s, aquariums, and other museums. During 1991 and 1992,
19 institutions were funded threugh an annual appropriation of
$1 million. Some recent recipients include the Lexington
Children's , New York Zoological Soci

South Dakota Discovery Center and Aquarium, SciTech in
Aurora, lllinois, the Exploratorium in San Francisco, and the
Discovery Center of 1daho. For more information cali Kasse
Andrews-Weller at (202) 586-8349 and ask for the proper forms
or see the Document Request Form on page 149.

The Globenead Family stars In 3 claymation
cartoon featured 1n tha exhbition “Gut Urhan
Evaronment” funded i part by OOE at the
Calitornia Museum ot Science and Industey
Los Angeles




A student axpenments with the Plaemasphere.
one o more that 20 touch-and-00 extwdets at
he Brookhaven Nahonal Laboratocry Science
Mussum
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M and Science Cent: The American Museum of
Scierce and Energy, Oak Ridge. Tennessee; Bradbury Science
Museum, Los Alamos. New Mexico: Brookhaven National
Laboratory Science Museum, Upton, Long Island, New York;
Leon M. Lederman Science Education Center. Batavia, Illinois;
and National Atomic Museum, Albuquerque, New Mexico, are
supported by DOE at or near the laboratory sites.

While some of these facilties have exhibits arv” coflections centered on
a specific topic, all of them are dedicated to the presentation of
science with the aim of increasing visitors' awareness of advances
in the understanding of the plrysical and life sciences: mathematics
and sciences; envi | issues; and energy
technologies. uses, and policies. Each achieves this increased
awarencss in a variety of ways, to include displays: models; interactsve
exhibits; lectures and & jons; historical collections; and
the offering of educational programs, fairs, and student competitions.

National Eneryty Information Center (NEIC)—The NEIC serves as
the primary point of contact for access to Energy Information
Administration (EIA) data and publications. The staff answer
general questions on energly and specific questions on energy data
via telephone, by letter, o in person from State and Jocal agencies,
the acadernic ity, industrial and ial izati

the news media, and the general public. The NEIC provides
ordering information for EIA publications and machine-readable
products, provides cornplimentary copies of blank data-collection
forms, and operates a public reading room containing EJA
publications. The NEIC can be reached at (202) 586-8800,

NEWTON-—NEWTON is an international computer busletin board
system operated for teachers, students, and the general public by
Argonne National Laboratory, NEWTON features "Ask A Scientist,”
in which Argonne scientists and others will post short answers to
students’ questions on various topics and provides teachers with
the option to network with other teachers natioswide. The bulletin
board can be reached by Internet, Telnet to newton.depanl.gov or
by dial up at (708) 252-8241, 300-15200 Baud: N81. To log on to
the system, type “cocotext” and then choose to enroll as a new
user. Questions about NEWTON can be answered electronically by
Telnet at help@newton.dep.an) gov or by voice at (708) 252-6925.
Sce the Other DOE Related Materials information on page 147.

“Nertineest Women In Sciemce”—Recognizing the need to
include women in the educational programs of the U.S.
Department of Energy and to encournge them to enter into and
continue in further education in science and engineering,
Associated Western Universities Nottimest Division will update

BEST COPY AVAILABLE




and rtpnnl the current role mudel publication, “Northwest Women
in x:mcz " It will be disserninated in the Pacific Northwest—alaska,
1caho, » na, Oregon, and Washi For mare inft

contact John Taber, (509) 375-30%0.

ORF.N—OREN(Oa.kdege"‘ sonal Ne ) is awide
computer network providi ion capabilities
for educational purpases. I’-\mdnd by DOE and established by Oak
Rudge National Laboratory (ORNL), OREN allows teachers,
students, and other users access to the Internel network. Some of
the many resources available through OREN are ERIC, the Library
of Congress, NASA Spacelink, eMath, Internet Relay Chat, and
Archie and Gopher/WAIS. To obtain more information on
eligibility, contact ORNL's Office of Science Education and External
Relatione at (615) 576-9495 (electronic mai address: wook@ornt.gov).
See the Other DOE Related Materials sectron, page 147.

REACTS—In 1990, sewral EG&G Energy Measurement employees
founded a nonprofit organization mjled RFACTS (Rcducmery
Education Activities Create T Vs In

with DOE's Nevada Test Site, REACTS enlists volunteers to develop
mteresung and exciting scnnec demonstrahons and tmn others

the &

yand school

sludenu in their clxsroom. A typical R!"ACI’S demonstration has
Laughing and yelling excitedly as a black pite of smenonfum
dichromate burms and srarts red-hot ash like a molten voicano.

REACTS volunteers visit as many Santa Barbara, California, area schoots
as possible, working toward the goal of brldityg a shurdy fumdation in
the community and expanding the program throughout California,

Schoo! Partnership Program-——As part of the President's National
Partnershnps in Education Program, DOE, its field offices, and

ies have formed hips with more than 150 focal
elementary and secondary schools. A few of the many examples are
the Nevada Test Site and saools in surrounding counties, Oak
Ridge National Laboratory and the science departments of six loca}
high schoots, the Western Area Power Administration and Skinner
Middle School in Denver, and the Morgantown Energy Technology
Center and the Monongahela School District Education Alliance in
West Virginia. The entire Atlanta Public School System has entered
in partnership with DOE's Atlanta Support Office. The Marty Indian
Schoof in Marty, South Dakota, has DOE's pledgte to implement
science and math education programs and to assist in the school’s
expansion and tpgrade of its computer resources. Computer
assistance was provided by Chicago Field Office, Kansas City
Support Office, and Princeton Plasma Physics Laboratory as well as
Computer Data Systems, inc.

Brandy Jushce. an intern at Oak Rudge National
Laboratoty, demanstraies the Oak Ridge
Educaonal Ketwork for Marytand Congress.
woman Constance R Moreita 2l the National
Acadeny of Senes in Washington. D C




‘Western Area Powes Adsunisirabon’s
Jour-A<School f 100am s an exampit 012
School Partnershup Program where staft
mambers volunteer 38 tutors for studerts.

The Pantex Plant provides employees the opportunity to go tothe
schools and supplement the regular teachers’ instruction with
guest [ectures. In the 1992-93 year, about 20 employees made
presentations to 28 schools. This involves about 1,100 students
and a total of about 225 presentations during the school year. The
ions include the follawing topics: light and optics,
scientific research, fossils, photography. animation, aviation,
pulleys. lasers, computers, engineering and design, and robotics.

Adopted or partnership schools receive loaned equipment and
aterials, career counseling and tutoring, field trips to scientific
facilitics, help with science fmr pmjects and judging, and other
forms of support. For more i contact Rich Steph
(202} 585-8949.

Science and Technology Education Program (STEP)—
Established in 1990 at the Nevada Test Site. the Science and
Technology Education ngram (STEP} addres;es the cnucal

shortage of trained p ilable for E;

Restonllon (ER) and Wasle Manaxement (WM) careers by
fund |ng 1 of ed g in ERWM areas
and in mathematics and science enhancement activities. For
information about STEP activities, contact Rudy Cruz at (702}
295-3521. Among the programs funded the past three years are
the following:

Introduction to chhnology (1990} isa pllot project that motivates
student interest in mathematics and sciznce. The course mdudes
biotechnology, robotics, inft
and physical technology. Students apply their new understanding of
technology to problem solving and to the design, development,
maintenance, and operation of systems in each technology studied.
‘The technology cl concept was so ful, the State
legislature mandated the program to be taught to all Nevada
students before completing the 8th grade.




PYUBLIC UNDERSTANDIIG-OP SCIENCE AND'

Project SUMS (Stud Und ding Math ics and
Science) (1991) u.tohvd 30 students and 36 teachers who
participated t ene

undcncprmnted gmups m pamcnpatz in mathemalus and
science ed . The utilize a

approach am'\uodelmg eoncept. Teachus are ablc totry ncw
instructional meth

response and adopt SUMS mcthods for the classroom.

University of Nevada at Las Vegas (UNLV) En\'nmmtalstubts
Program (1991} was funded by STEP to fund a distinguished lectis
series to improve public science literacy, mﬁumdzrgmhnte
murutl’ofmmnmtalsmdns. cxn'ncdmndndomuﬁ.
Thep rectived from 65
wtnmmmwmmm».uMmhxm-sa
school year.

Community College of Southern Nevada (CCSN) Erwvironmental
Rcs(onbonTedengnm(l%l)a&:medﬁ:ﬂsfrunS'mP
to start an E: dogy (ERT)
atthe ity college. A ity outreach was
funded to help increase inderest in this emerging field among women
and minorities. The ERT program has enrotied over 100 students
wﬁmmdmmmmm&am
as a degree-granting program in 1992-93.

Pregrams—All DOE research facilities provide
the services of their technical staff to academic institutions in their
areas. Time is volunteered in support of visiting-scientist programs,
mentoring activities, special semi mxs,swuhmmdavmdy
of other activities. These activities are all designed to encourage
the use of laboratory expertise to enhance the educational
prognnuo(parhupihrﬂsdnols.&dyw thousands of DOE-

pp serve as through

“Space Age™—"Space Age” is a PBS series designed to provide
teachers and students with the latest developments from the
frontiers of space research. The PBS prugram was funded through
DOE's Office of Space Research in cooperation with WQED/
Pittsburgh National Media Outreach Center and Ni{K/Japan and is
developed in cooperation with the National Academy of Sciences.

“The New Explorers with Bill Kariis™ and Chicage Science
Explorers Prograne—“The New Explorers with Bill Kurtis™ is a
series of many videos designed to motivate students toward careers
1n science. The key to this motivation is the way the progr
highlights the personalities and interests of scientists at work.
They are portrayed as pioneers on the cutting cdge of discovery,




EDUCATION PRQGRAMS

Sandy Ktz of Xurts Froductions grves
Mara Genzales Dewslopment Coordinator of
the Mencan Fine Arts Museum. 0o of “The
New Explorers with Bl Kurtis™ posters

working 1n a variety of research settings. The videotapes are aired
at scheduled times on Public Bromdca.mng bemce shtlom. In the
ciassroom, the series can be enh d by ed

designed to motivate students toward careers in science. The
development of these instructional materials and workshops has
been supported by the Department of Eriergy’s Argonne
National Laboratory and the Chicago Science Explorers
Program. (See New Explorers Partners, page 16.) Others
contributing to the development of the program are the Amoco
Corporation, Waste Management, Inc., and Duracell. More
information about the video series and teacher’s guides can be
obtained by calling (800} 621-0660.

Other Programs—In addition to the preceding programs, DOE
facilities and field offices conduct a number of ongoing formal and
informal programs, including research opportunities for students
and teachers; workshops and institutes; 1 ] materials
development: in-house tours, lectures, and demonstrations; direct
classroom instruction; support of such special events as National
Chemustry Day, Earth Day, and National Science and Technology
Week: judging of science fairs; mentoring students and teachers:
community outreach; and avancty of special cvents For example,
Fermi National Accel. y offers a Saturday Moming
Phusics lecture series for hlgh school smdcnts and a workshop on
particle physics for junior high and middle school teachers. The
Continuous Electron Beam Accelerator Facility conducts a
monthly science senes that bnings 200 to 300 students from
grades 6-12 together for a participatory evening seminar and
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informnal di ions with ity sci and

Pacific Northavest Laboratory pm\-ldeuSlwmgSomcevnth
Schools program for junior and senior high schools. Numerous.
DOE offices are also invoived in outreach, for example:

. %Ahmmqm?ﬂd%awﬂmamﬂ

*  The Amarillo Site Office through its Pantex facility
supports a variety of programs, including the “Voyage of
the Mimi,” a full-year, multimedia science program based
on the experiences of the Miny/, a research vesse! used to
locate and study whales.

¢ The Atlanta Support Office has a partnership agreement
with the entire Atlanta Public Scheol System and supports
several special imiversity consortia that enhance campus-
based research and education programs.

* The Boston Area Office has developed and distributes a
guide to energy-related instructional materials.

* The Kansas City Support Office, along with many cther
projects, works with the Wonderscope Children's Museum
0 Shawnee, Kﬂmonﬂndzwhwmtmdwd
energy and ervi 1 displays and

Student programs seek to stimulate student interest in science
careers and improve general scientific literacy. Tadupmgram
mmmhulduonmthwwledgc;lmmmmul

armngsoence,tadmokm andsoc:dymdnrnprwewpdcmmhl
materials,

Jason Hesle, Jackie Histe, and Danny
Oberhoiman explore the Jourmey into 2
Landfil extabet at the Wonderscope Cruidren's
Museur in Shawnes, Kansas, supported by
DOE's Xansas City Support Otfice
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Education programs sponsored by DOE take many forms. Sorne
are targeted 2t precoilege students to encourage them to take the
cwrscsmedad(oprtpanthemtownunmstudyxmmwdwd
fields. Gther programs are d to enhance the
mmbma’imdonmlk&emdmmty

in wars that study in fields

missicn. Still other DOE programs promot. i
underdanding of science. All are designed to encourage full
particisation in science by all members of society, including
‘womett, minorities, and persons with disabilities.

Information for some of these activities can be obtained from the
U.S. Departrnent of Energy program offices that sponsor them.
Figure 7 gives a jist of DOE offices that support education
prograsns. Appropriate contacts are given for each office.

Many o these activities are supported by the Departient’s large
networls of laboratories, research centers, and other facilities.
Figure 3 shaws the specific facilities that host certain national
prograrns funded by DOE. Each of these also sponsors pregrams
that are unique to the site. A listing of these site-specific programs
is giver: in the Facility Descriptions section of this catalog. Detailed
informution about the full range of activitics at each laboratory or
facility can be obtained by contacting the educational program
contact at the phone number provided. [n addition. please refer to
the resources for information for ordering education materials and
other documents provided at the back of this catalog,
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Office of Uni y and Sci &4 ion Programs
1000 Independence Avenus SW.
ET-3
Washington, DC 20585
phons (202) 596-8943
fax (202) 586-0019
Ruchard Stephens Mehssa Murray
Orroctor Deputy Director
Undergradusta/iraduste Programe Precoltege Programa Progeam Evsiuation
Ladry Barker Kasso Andiaws-Weker Marge Dwyer
Robyne Gordon Cindy Musick
Bamis Has John Ortman
Donna Prokop Gal Prtchard
Machasl Woile Warren Richard
Sua Elien Wabndge
Regional Education Coordinatora
Botsy Schaben Paimer James Evans Lani MacRae
Atlanta Area Fieid Offica Natonal Rerewable Energy Laboratory Westermn Area Power Admiistrabon
U S. Depasiment of Enemy 1617 Cole Bivd. U S Depanment of Energy
730 Paachires Street, Suite 876 Bidg. 17, Rm. 32 Sacramanto Arqa Office
Affanta, GA 30308 Golsen. CO 80401 1825 Bell Street
{404) 347-3008 (303) 2311935 Sacramento, CA 95825-1097
{916) 6494436

DOE Program Offices-and-Other

mmmtw&pmnsmbemmbymnlmp the following indvaduals

Bonneville Power
Ruta Owen (503) 231-6860

Office of Clviiian
Racioactive Waste
Gingex King (202) 506-2835

Otfice of Defense Programe
Mauncs Katz (202) 586-5799

Office of Environment, Safety
and Heslth
Lynne Fairobent (202) 586-6151

Office of Energy Efticlency and

Renewsbis Enargy WﬂEnv!mmonm

* Energy and Dx ic Cenders and Waste
Chuck Glagar (202) 586-1290 Management

+ Sunfayce and Jurior Solar Spont 1548h Sewell (301) 9037643

Richard Kng (202) 536-1693
Other Vatucie Compettions
Pl Patterson (202) 586-9121

Office of Foesll Energy
Robert Porter (202} 536-6563

Offica of Fusion Energy (ER}
Don Pnester (3011 903-3421

Office of Haalth and
Environinental Resesrch (ER}
Murray Schuiman (391) 903-3338

Offtca of Economic Impact and Diversity
Annre Whatlay (202) 5861593

Office of Nuclear Energy
Pt Geron (202 586-6823

Westem Ares Powsr Adminlstration
Jack Dodd (202) 536-5581

Figure 7 DOE Contacts for Information on Educabon Programs.
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FACILITY
DESCRIPTIONS

Thus section provides brief iptions of the U.S. Dep of
Energy national laboratories, technologv centers, and other
facilities that sponsor or host DOE education programs.
Descriptions appear in alphabetical order and contain tables that
list specific programs offered at each site. With these tables. it 1s
possible to quickly identify activities that serve a particular
audience or target group. Some general information is given for
each program to help d ine which p are likely to be
the most beneficial to an individual. For more detailed
information, educational program contacts are listed for each
facility. These persons are ible for the overall of
programs at their respective sites and will provide information or
refer calls to the appropriate program manager.

The I5.5. Department of Energy supports more than 800 education
programs at its facilities. Each year. indivduals from throughout
thc world participate i m lhese programmatic activities that are

igned to make le the ive resources of DOE's
network in support of the national education goals. Sce the
Federal Science, Mathematics, Engineering, and Technology
Education Strategic Planning Framework and Priority Framework
on pages 6 and 7. Precollege students and tuchm commumt)
college and uni faculty, postd and the
general public benefit from lhese programs, Science,
mathematics, engineering, and technology education are
s»gruﬁmnﬂy enhanccd lhrough these eﬁor!s The result is
d interest in energy-related

issues and careers.

In using this section, note that program names used at a particular
site may differ somewhat from the more generic titles used in
Figure 8 and in the Program Descriptions section in this catalog.
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Las Voo, Nevade. The DOE Pantax Plart n Aastio. Texes. DOE Prelins Arss Office in Largo. Florda: Weslem Ares Power
Admewsiraton {YAPA) 0 Loveland, Colorado. and Sywmegic Priroleun Reserve n Secramento, Caormm
TThese lachiies serve s upport for many DOE

Figure 8. Nebonal DOE Education Programs by Host Facity
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W AMES LABORATORY

Ames, Jowa

Operated by lowa State University

Ames Laboratory {Ames) conducts basic research in physical.
chemical, materials, mathematical, and engineering sciences.
Ames performs related studies in materials synthesis and
processing. materials rehability, and nondestructive evaluation.
This fund: 1| h prog 1s maintained to provide
solutions to energy-production and -use problems in the
medium- to long-term regimes and to address other problems
of national importance.

Primary program arcas at Ames are basic energy sciences, fossil
energy. high-energy physics, nuclear physics, environmental
sciences, environmental restoration and waste management,
nuclear-energy research, and nuclear safeguards and security.
Extensive interaction with lowa State University 1s achieved
through faculty appointments, graduate student training,
science education, facility sharing, and technology-transfer
programs.

DESIGNATED SCIENTIFIC USER FACILITIES
Coal P and Characterization Facility
Materials Preparation Center

EDUCATIONAL PROGRAM CONTACT
Connie Hargrave

Educational Ccordinator

108 Office and Laboratory Building
Ames Laboratory

lowa State Universitv

Ames, [A50011

(515) 294-9682

Unaer the watchiul eye of Bob Funno, elementary school

teachers Eing Pauly, Ann Sheflenger. and Roberia Vansco
1est the a0ty of var. .S househoid Profucts as part of the
Natonai Geographue KxdsNetwark summer mstdute beid at

Ames Laboralory
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EBUCATION PROGRANMS CATALOG

ARGONNE
NATIONAL
LABORATORY

Argoone, Illinols

Operated by the University of Chicago

Students on 3 field Inp to Argoane fill out
regrstration bianks for their radaton
monitonty 030ges for thalr New Explorers
expnente

Argonne Nationai Laboratory {ANL} conducts applied h

and engineering-based development in nuclear fission and other

energy technologies and scientific h in basic physical

and life sciences. Research and development at ANL links

technology- baud research with cngmcenng dcvelopmenl from
to Primary

progra.m areas at ANL are nuclear energy. bas:c en-rg) .ciences,

conservation and ble energy. b and

tal research, and superconductivity.

DESIGNATED SCIENTIFIC USER CACILITIES
4-MV Dynamitron Facility

Advanced Photon Source (under construction)
Argonne Tandem Linac Accelerator Facility
Biological-Materials Grawth Facility

Facility for High-Resolution Atomic Spectroscopy
High-Voltage Electron Microscope Tandem Facility
Intense Pulsed Neutron Source

JANUS Biomedical Research Reactor

Users Support Center

EDUCATIONAL PROGRAM CONTACT
Sam Bowen, Acting Director

Division of Educational Programs
Argonne Nationa! Laboratory

9700 Scuth Cass Avenue, Bldg. 223
Argonne, IL 60439

(708) 252-3374
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ROGRARIS CATALO

The Assaciated Western Uni {AWU} is a e ium of 45
a ASSOCIATED colleges and universities located primarily in the western United
WESTERN States. Asa contractor to the U.S. Department of Energy {DOE).
UNIVERSITIES AWU coordinates a variety of regional and national science
cducallon programs that provide opportunities for precollege
students, university faculty, and recent
Salt Lake City, Utak university graduates to participate in research at more than

40 DOE-supported facilities across the United States. These

Operated by the Associated Western — cooperating facilities, which often supplement the funding AW

Usversities, Inc. receives rom DOE's Office of University and Science Education
and Office of Environmental Restoration and Waste Manage-
ment, include not only the multipurpose national laboratories
bul also smaller dedncated facilities, such as the Inhalation
Research Institute. the Lab y of Biomedical and

Envuonmemal Sciences at UCLA, the Stanford Linear Accelera-
tor Center, and the National Renewable Energy Laboratory.

EDUCATIONAL PROGRAM CONTACT
Thomas Squires

Associated Western Universities, inc.
4190 South Highland Drive, Suite 211
Salt Lake City, UT 84124

(801) 273-8916

Teachar Resaarch Associates (TRAC) Program
parheipant Clamontess Rountrae (ieft)
drscusses har findungs with Lawrence Beskeley
Laboratory {LBL) sclentist J# Haveer The
TRAC Program is admumustered by Ihe
Assocualed Westarn Universdies (AWY)
consorum
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ASSOCIATED WESTERN
UNIVERSITIES
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EDUCATION PROG!

B ASSOCIATED
WESTERN
UNIVERSITIES
NORTHWEST
DIVISION

Richland, Washington

Operated by Associated Western
Universittes Northwest Division

Graduate students participating m DOE's
Graguate Stugent Research Participaton
program admunstered by Assoculed Western
Unrversiies Nothwest Dmsion conduct
165221¢h 0n Coyote populabions at the Natonat
Energy Resaarch Park

Associated Western Universities Northwest Division is an associa-
tton of 59 schools 1n Alaska, Idaho, Muntana, Oregon. and Wash-
ngton. Assocuated Western Universities Northwest Division
conducts appomtment prograns s science and engineenng and
works cooperatively with DOE contractor laboratones in the
Richland area.

Associated Western Universitics Northwest Division programs
nclude undergraduate research participation, graduate student
research. and factilty research appontments in chemistry, math-
ernatics. metallangy. phy<ics, computer science. engineering
{nuclear, mathematrcal, chenical, and electricalt. biology. radio-
hiologly, environmental science, and alternative-energy studies.

EDUCATIONAL PROGRAM CONTACT

John Taber

Associated Western Universittes Northwest Division
100 Sprout Road

Richfand, WA 94352-1643

(509 375.3090
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B BATES LINEAR
ACCELERATOR
CENTER

Middleton, Massachusetts

Operated by Massachusetts lnstitute
of Technology

Duning 3 Massachusetts Institute of Techaof-
oy Independent Actmties Penod, Physics
leacher Stan Rzepecks makes a point about
momenturn 3nd energy coaservation by ying
0n a bed of nals whie tis student. Decek
Garvey crushes a concrete block with &
sledgenammer Rrepecks survived Lo
Parucipate 1n he Bates Nucledr and Panrcte
Pliysics tor High School Teachers program
and the Teacher Research Assocates (TRACH
Program

The William H. Bates Linear Accelerator Center, which is
operated by the Massachusetts Institute of Technology for
DOE. has two primary objectives: {1) the production of experi-
mental data in medium-energy nuclear physics and 12j the
education of highly trained scientists for employment at
universities, DOE laboratories, and industry.

A high-intensity, high-resolution electron beam (1 GeV) is used
to study nuclear properties. Programs are currently under way
to measure charge. current, and magnetization distributions;
phatoreactions; coincidence reactions; and polarized-beam
interacticns.

About 200 participants from more than 50 institutions are
active in the ressarch program. The center has produced 5 to
10 percent of the Nation's doctorates in nuclear physics during
th~ past few years.

EDUCATIONAL PROGRAM CONTACT
William Lobar

Bates Linear Accelerator CenterMIT
F.4). Box 846

Middleton. MA 01949

(617) 245-6600
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.EDLCATION FROGRARIS CATALOG

Bonneville Power Administzation (BPA) is a 1.S. Department
BONNEVILLE of Energy power marketing administration that has provided
POWER ) service to the Pacific Northwest for more than 50 years. BPA
ADMINISTRATION provides wholesale electric power service to a 300,00 square
mile area that Qregon, Washi Idaho, western
Ingt Montana, and portions of several other states in the Columbia
- Wask «D.C. River drainage basin. As part of its rnission, the BPA plans and
acquires generation and conservation resources in the region,
plans and constructs regional and interregional transmission
facilities, plans for the equitable distribution of the benefits of
the Federal Columbia River Power System among regional
utilities, and carries out fish- and wildlife-related mitigation and
enhancement measures. The BPA uses revenues from the sale
of power and transmission services 10 recover the costs of
operating the system to repay the federal investment in the
system; and to back the financing of new power generation and
transmission facilities. conservation measures, and fish and
wildlife activities.

EDUCATIONAL PROGRAM CONTACTS

Roger Seifert Rita Owen
Bonneville Power Bonneville Puwer
Administration Administraticn

US. Department of Energy  P.O. Box 3621, EA
Washington, DC 20585 Portland, OR 97208.3621
202) 586-5640 (503) 231-6860

The Bonnevilis Power Admunistration
SUPPOTTS eGucaton progrrns
throughout ts serce ares

& Fredquarters and Demer
Controt Center
€D Arsa Offices

% Deetict Offoss
® Outy Suwons
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lop)
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8 BROOKHAVEN
NATIONAL
LABORATORY

Upton, New York

Operated by Associated
Universities, Inc,

Chuciowudi Porry G Bamnard Conyers. and
Enca Thampsan winners of the 4%th
anaual Bata Kappa Chi national scrence
compebion spent a summer dong
resaarchin the Undergraduate Student
Research Parhapation (SRP) program at
Brookhaven Nationdi Laboratory
€ospansor of the compeltion with the
Nanonal Institute of Science

Brookhaven National Laboratory (8NL) conceives, develops,
constructs, and operates complex research facilities for the study
of fundamental properties of matter. BNL conducts basic and
applied research in technology-base areas, supports research
facilities, and establishes important new direciions for research.
Major disciplinary strengths at BNL are high-enengy, miclear,
and solid-state physics; chemistry; and biology. The primary
projram areas at BNL are high-energy physics, basic energy
sciences, biological and environmental research, and nuclear
physics.

DESIGNATED SCIENTIFIC USER FACILITIES
Alternating Gradient Synchrotron

Double MP-Type Tandem Accelerator Facility

High Flux Beam Reactor

JSW168 Small Cyclotron

National Synchrotron Light Source

Relativistic Heavy lon Collider (under construction)
Scanning Transmussion Electron Microscopy Facility
60-Insh Cyclotron

EDUCATIONAL PROGRAM CONTACT
Karl Swyler

Educational Programs

Brookhaven National Laboratory

14 Brookhaven Avenue. Bldg. 438
Upton, NY 11973

(516) 282-7171
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BROOKHAVEN NATIONAL
LABORATORY
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Kristen Ryan 2 fourth grader at Charies
Walters Schoof in Midcle Istang New Yok,
400 trst place 1n her grage level at the
Erementary Schoal Science Far sponsored by
Brookraven Nationat Ladosatory
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KHAVEN NATIONAL LABORATORY

A yeung wisstor discovars the sounds of science during a tour at the Brookhaven
Nahonal Laboratory Scsence Musaum.

Brad Terns of Setauket. New York. holds his
winRing entry. 3 trophy for us school. and 3
$150 Radio Shack gift ceruficate at the Macer
Bridge Building Cantest sponsored by
Brookhaven National Laboratory

Panked by his mantor, Mark Revers, and hes parents, Craig and Tood Thom, Kunt
Thorn displays some of the data he produced with a trace-element nucroprobe at
Brooihaven Nabonal Laboratory’s National Synchrotron Light Scurce His use of
the probe to Mvestigate the slemental content of ctam shefis as an indxcatoe ot
0ollutio won him ths Westinghouse Scunce Talent Search




B CONTINUOUS
ELECTRONBE 1
ACCELERATOR
FACILITY

Newport News, Virginla

Operated by the Southeastern
Universities Research Association
{SURN)

In this expanment BEAMS participants tearn
“The Shape of Things *

The Continuous Electron Beam Accelerator Facility (CEBAF) is

being built as a rational, designated, scientific user facility for

nuclear-physics research. When operational in 1994, CEBAF

will enable scientists to study the structure of atomic nuclei

with unprecedented precision. The accelerator will use 338
dio-fi larats

I ducting, q y caviaes. The
computer-based accelerator control system, already opera-
tional, has been adopted at other laboratories.

DESIGNATED SCIENTIFIC USER FACILITIES
Entire Facility (under construction)

EDUCATIONAL PROGRAM CONTACT
Kathryn Strozak

Educational Programs Coordinator
Continuous Electron Beam Accelerator Facility
12000 Jefferson Avenue

Newport News, VA 23606

{804) 249-7028
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FERMI NATIONAL
ACCELERATOR
LABORATORY

Batavia, Hlinols

Operated by Universities Research
Associates. Inc.

Middie schoot teachet Daryl Samborsid tests
his handmade ekctric motor bn the “Molors to
iCUphoues™ Sciencs Adventure at Fecmeab
1n thes Adventure, taachers bustt microphones,
Youdspeaiars. haadphones, and othet oevices
that susirate the taws of slectromegoetism,
16e2s presented by Japanese plrysks teachers
at thw United States—Japan-China conterence
on pliysics education inspited L novel
2pproach 1o Waching theae fundamentat
concapts.

The primary research and development program area at Fermi
National Accelerator Laboratory (Fermilab) is high-energy
physics. In this program area, elementary-particle physics is
explored to broaden the understanding of the basic structure of
matter. Improvement of accelerator design at Fermilab has
resulted in numerous technical spinoffs: the development of
superconductivity on an industrial scale, fast electronics and
particle-detector technology, and special computers and

prog The linear accel at Fermilab is
used in cancer therapy. and the laboratory has become
heavily involved in medical radiation Lxerapy.

DESIGNATED SCIENTIFIC USER FACILITIES
Entire facility including:
1000-GeY¥ Superconducting Accelerator System
Antiproton Source
Colliding-Beam Areas
Meson Experimental Area
National Bri ‘o

h Park

Neutrino Experimental Area
Praton Experimental Area

EDUCATIONAL PROGRAM CONTACT
Stanka Jovar.ovic

Education Office, MS 206

Fermi National Accelerator Laboratory
P.0. Bux 500

Batavia, IL 60510

(708) 840-3092
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Phrygics Department Setn Sumrmer Appomimenia w
Powdotiond
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Joyce Wu from Spanish Recer
Commundy High School n
Boca Aaton, Florala, inspects
photomuttiplier tudes as part
of her two-wetk assignment
at Fermilab in the High
School Sewnce Student
Honors Program in Partice
Physics




FERMI NATIONAt ACCELERATOR

Sturtents colect data and larm about colsions and scartering of subatomic paticles af the Particte Pool, one of Ine
toacteng areas at the Leon M Laderman Science Education Ceater at Fermelab, as part of the Quarks to Quasars Program

Two advanced placement physics students
trom Fremd High Schoot i Patat ne s
152 2 Gewger counter o check the level of
radiactovity emtted from 3 wnstwaich ai toe
Leco M Lederman Scence Education Center
atfermiab




B FERNALD
ENVIRONMENTAL
MANAGEMENT
PROJECT

Fernald, Ohio

Operated by Fernald Environmental
Restoratior Management
Corporation (FERMCQ)

Teachers from soutiwest Ohio participated in
thres workshops conducted by the Fernakd
Emviconmental Management Project and
focusing on ground water, the workshops
ward components of the Chemical Education

[€)

UCATIONPROGARAIS CATALOG

tor Public Understanding Program (CEPUP)
cosponsored by regronas industries and
QOVErHITnt agencies.
78
2R
v

276

The Femald Environmental Management Project (FEMP)

d avariety of i d that served as “feed
matenals for defense programs from 1953 to 1989. In July
1989 production was suspended to concentrate on waste
ion; and other environ-
mcntal sa!ety. and health- complxance lssues. The FEMP's new

| mission is projected to wellinto the
next century. Solving the cn\nronmenul problems that have
developed during more than 30 years will require not only
careful study and rigorous attention to detail but also the
development of additional expertise and new technology.

EBSUCATIONAL PROGRAM CONTACT
Marvm_C Gross

| Qutreach Dep:
Fernald Environmental Mamgtmen‘. Project
Post Office Box 398704
Cincinnati, OH 45239-8704
(513) 648-6553

~
P

ERIC

PAFullToxt Provided by ERIC
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- IDAHO NATIONAL 1daho National Engineering Laboratory (INEL) is a

multiprogram Iaboralory Historically a leader in the DOE
ENGINEERING reactor-tech and engineering projects, INEL

LABORATORY conducts applied research and development to support the
mission of DOE and other government agencies. INEL offers
use of its unique facilities for the benefit of members of the

Idaho Falls, 1daho technical community, ¢ operates with per? onnel in universi-

ties and industry to educa.: «cientists and engineers. and

provides technology transfer to the ¢bic and privat. sectors.

Operated by EG&G 1daho. Inc.

Westinghouse Idaho Nuclear Major INEL facilities are located in Idaho Falls, Idaho. and on
Company. Inc.

Argonne National Laboratory-West

an 890-square-mile tract west of Idaho Falls.

DESIGNATED SCIENTIFIC USER FACILITIES
Idaho National Engineering Lahoratory (INEL)

EDUCATIONAL PROGRAM CONTACTS
DOE Office of Externat Affairs

Tiajuana Cochnauer

Educational Outreach Manager

Ficld Office. Idaho

785 DOE Place, MS 1214

{daho Falls. 1D 83401

(208) 526-9586

Connie Blackwood

INEL Office of Academic Programs
P.0. Box 1626

Idaho Falls, ID 83415-3500

(208) 526-5221

Doug Empey
University Relations and Outreach Coordinator
Westinghouse Idaho Nuclear Catnpany
Idaho National Engineering Laboratory
Winco Box 4000, MS 1215
Idaho Falls, 1D 83403

Seventy sevanth graders parbcipried m 3 (208) 526-3119

D0€-5p0ns0.3d Kid's Chosce Summer

Scunce Oy Camp 3t the Coliega of Souvthen

Idaho 0 Twin Falts Durng the week-Jonn

<amp sponsored by the idaho Habonxt

Engineering Laboratory, they vrsied 3 tish

hatchery, two geological arsas. and the

Mountan straam Spawning grounds of an

nGengiead SOCHS,
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INHALATION
TOXICOLOGY
RESEARCH
INSTITUTE

Albu juerque, New Mexico

Operated by Lovelace Biomedical
and Environmental Research
Institute

Or Rogens Henderson dscussing a data
pantout with 2 summar student af the
Inhalabon Toncology Research Insttute

The Inhalation Toxicology Research Institute (ITRI) conducts
bastc and applied research to improve understanding of the
nature and magnitude of the impacts on human health of
inhaling airborne materials in the home, workplace, and
general envi Research prog at {TRl have a
strong basic science orientation with emphasis on the nature
and behavior of airborne materials, the fundamental mecha-
nisms by which they cause disease, and the means by which
data produced in the laboratory can be used to estimate risks to
human health. As the largest laboratory dedicated to the study
of basic inhalation toxicology. ITRI provides a national

of specialized facilities. 1. and ed
activities serving the needs of government, academia, and
industry.

EDUCATIONAL PROCRAM CONTACT
David Bice

Education Coordinator

Inhalation Toxicology R

P.0. Box 5890
Albuquerque, NM 87185
{505) &45-1019
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EDUCATION

B KANSAS CITY
AREA OFFICE

Kameas City, Missour

PFZO_GRM.\S-‘CA"ALOG

The Kansas City Division of AlliedSignal Inc. is oe of the largest
nonnuclear facilities within the U.S. Department of Energy's
nuclear weapons complex. Today other government agencies and
private industry are being offered sophisticated, state-of-the-art

capabilities in electrical/el i s, !
rubber and plastics, and retated services, which were originally
developed for the weapons programs. These exceptional opportu-
nities for technology transfer and work-for-others programs wilt
help to improve America’s smal} and medium-sized businesses o
that they can become more competitive in the global market.

EDUCATIONAL PROGRAM CONTACT
Randy Williams

AlliedSignal Inc.

Kansas City Division

P.0. Box 419159

Kansas City, MO 64141-6159

(816) 997-2181

AleaSignal engineer Bob Wehner observes students while feaching a World in
Maobon cless
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B LAWRENCE
BERKELEY
LABORATORY

Berireley, California

Operated by the Umiversity of
California

Zoratta Ward from Jeckson State Universaty
oot wrstruction in proper Laboratory
tachnique from David Litencs of Lawrence
Berkatey Laboratory's Cell and Molecular
Biology Orvision a8 part of thewr Minority
Institviion Laborstory Alilences.

Lawrence Berkeley Laboratory (LBL) is a multiprogram DOE
laboratory. The oldest of the DOE laboratories. LBL 1s located
next to the University of California. Berkeley.

LBL supports a wite range of research activities in fields
ranging from astrophysics to energy conservation. LBL's role
is to serve the Nation and its scientific and educational com-
munities through energy-related research performed in its
unique facilities. LBL has a four-part mission: (1) perform
leading multidisciplinary research in energy sciences, general
sciences. and life sciences: (2) develop and operate unique
national experimental facilities for use by qualified investiga-
tors; (3) educate and train future 5-nerations of scientists and
engineers; and (4) foster productive relationships between LBL
research programs and industry.

Current programs encompass all the natural sciences as well

as ics. and uter science. Basic
studies of the nature of the atom and the cell; research on new
tr for cancer pati and the devel of
advanced materials, instruments, facilities, and new energy
sources are typical examples of LBL research.

DESIGNATED SCIENTIFIC USER FACILITIES
Advanced Light Source (under construction)
Bevalac

88-Inch Cyclotron

National Center for Electron Microscopy

National Tritium Labeling Facility

EDUCATIONAL PROGRAM CONTACT
Roland Otto

Center for Science and Engineering Education
Bldg. 938C .

Lawrence Berkeley Laboratory

One Cyclotron Road

Berkeley. CA 84720

(510) 486-5325
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W LAWRENCE
LIVERMORE
NATIONAL
LABORATORY

Livermore, California

Operated Ly the University of
California

Bill Pence. who 1S a high schoot teacher from
Californa High 11 Szn Ramon, Cakformu. and
2 Lawrercs Livermors Hationsl L2boratory
Global Ckmate Change Workshop presanter,
demonsirates an expanment to exchange
students from Trodsk, Russla, end their
chaperones

Lawrence Livermore National Laboratery (LLNL) was estab-
lished in 1952 to perform research on nuclear wezpons and
magnetic fusion energdy. Since then, the mission has expanded
to include research i in othcr areas |nc|ud|ng laser luslon and
laser isotope | and 1 sci-
ences, applied energy technology, and a broad range of beam
technology issues. These prog , in turn, are supported by
research in baslc scncnm' ic disciplines, computer science and
2y ing, ials science, and physics.

The laborat y | has paucular hs in scientific and engineer-
ing software, b d materials, ion engi-
neering, laser and electrowuc technology, microelectronics and
i ion, and technol

DESIGNATED SCIENTIFIC USER FACILITIES
National Gene Library Project
National Magnetic Fusion Energy Computation Center

EDUCATIONAL PROGRAM CONTACT
Eilecn Vergino

Education Program

[ Li National [ ah

P.0. Box 808

Livermore, CA 94550

(510) 424.0567
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NATIONAL LABORATORY
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A Lawtence Lvermore National Laboratory
scientist demonstrates 3 simple axperiment
0n carbon cionde 1o elementary school
teachers in & LESSON workshop.




The Scuthwest lndian Potytechnre Institute (SIPI) Upward Bound Program participated i Countdowst to Supercompuhing 3t Lawresce
Uvermore Nationai Laboratory's Nabonal Energy Research Supercomputer Canter




B LOS ALAMOS
NATIONAL
LABORATORY

Los Alamos, New Mexico

Qperated by the University of
California

The Los Alamos National Lab y (LANL) is dedicated to
developing world-class science and technology for the Mation’s
security and well-being. I~ addition to continuing its special
role in deferis2, LANL's multidisciplinary capabilities are also
used to soh. important civilian problems.

In pursuing this mission, the Laboratory maintains a safe and
healthful workplace, thus protectir.g the environment. No
activity or operation is carried out al LANL uniess it can be
performed in a manner designed to protect employees. the
public, and the snvironment.

DESIGNATED SCIENTIFIC USER FACILITIES

Clinton P. Anderson Meson Fhysics Facility (linear accelerator,
biomedical el ics, el gery, impl medical

and cancer therapy)

e LS h Park

Los Alamos

Manual Lujan Jr. Neutron Scattering C.nter

National Flow Cytometry aid Sorting Research Resource
National Geneti: Sequence Data Bank (GenBank)
National Stable Isotopes Resource

Weapons Neutron Research (WNR) Facility

EDUCATIONAL PROGRAM CONTACT
David Sanchez

Educational Qutreach Office

Los Alamos National Laboratory

P.0 Box 1663, MS P-370

Los Alamos. NM 87545

(505) 665-8899
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LOS ALAMOS NATIONAL
LABORATORY
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A summer student in the Los Alamos Science trtemshep Program shows a chemecal color change 1o her science instiuctor The Pojoaque
High School student spent ber simmer attendeng moming sessions that provide 1 science, and
shulls 4nd afternoon sess:ons that imvolve Tesaarch with 2 labocalory mentor

92




A Poroaqua High Schoot student ieams 10 make preciss measurements during tis samester i the Los Alamos Science Student Program,
20 after-SChoo! Senes that he JHENGS twO Fvenings 3 waek.




E MORGANTOWN
ENERGY
TECHNOLOGY
CENTER

Morgantown, West Virginia

Operated by the U.S. Department
of Energy

Students extract fossis from a geologrcal
matnz and ideniify them at 3 workshop
hosted by the Morgantown Enssgy
Technology Center to encouraye the study of
fossd digs

The Morgantown Encrgy ‘I‘echnolog) Center (METC) conducts
and and di to enharice the use of
U.S. fossil Ry 1 . Activities at METC (ocus on
developing technotogies to increase coal use in an environmen-
tally acceptable manner, to extend the reserve basc of natural
gas and onl and to provide ically and

2ch for ting energy frors oit shawes and
tar sands. The g0al of these activities is to uxpand the tech-
nologly base for (ossil-energy producuun. convcrslon. and use.
in addition to in-h hand d other
projects at METC are executed through contracts with industry
and academia. METC has major mission responsibilities for the
following fossil-energy technologies: surface coal gasification,
fluidized-bed combustion, gas-stream cleanup, heat engines.
fuel cells, waste management, underground coal gasification,
arctic and offshore research, unconventional gas recovery, oil
shale, and tar sands. METC also shares major mission
responslbllmes for cnhanccd 0|I rccovery clean coal

logy, and

P

EDUCATIONAL PROGRAM CONTACT
Larry Headley
Apphcd Science Division

Energy Technology Center
P.0. Box 880
Morgantown, WV 265070880
(304) 2914314
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J Moundisani d research, devel and production

. MOUND FAC"JTY facility performing work 1n support of the 1S Department nf
Energy weapons and energy programs, with emphasis on
development, explasives. and nuclear technology. The
weapons-program missions include process development.
(xperated by EG&G Mound Applied production engineering. manufacturing. and surveillance of

Technologies d s, explasive timers. expl tuated transducers.
explosive pe!'ets. nuclear components. and specific testing
equipment. The main function at Mound 1s to manufacture
rannuclear components and tritium-containing components
for nuclear weapons. Some of these areas include developroent
of small heat sources. plutonium-238 isotopic heat sources.
and tritium processes and materials; recovery and purification
of tritium; and separation. punification. and sale of stable
isotapes. In addition. Mound conducts multidisciplinary
research and development on matenals and instrumentation in
association with all program activitees.

Miamisburg, Ohio

EDUCATIONAL PROGRAM CONTACT
Lucy Anpe Cates

Education Outreach Coordinator

EG&G Mound Applied Technologies
P.0. Box 3000

Miamisburg, OH 453433060

(513) 5614332

Members of the Harmson High Schoot
Scaence Bowl Team, wanners of the
regi0aal Soence Bowl, practce with the
manipulators m the Mound Space Power
Source Fabncaton Facity
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Kewn Jackson team member of the EG8G Mound Applied
Technalogues Science Outreach Program, watches as junor Twgh
schoot studenls weeslie with the tarces of atmosphent pressure
duting 3 fectealion of the Magceburg-sphere expenment




The National R ble Energy Lab y (NREL) di
NATIONAL basic and applied research in the physical, chemical, biological,
RENEWABLE and engineering sciences pertinent to solar and renewable
ENERGY energdy resources. Research activities are carried out in six
LABORATORY tectnical divisions: Photovoltaics, Alternative Fuels, Industrial

Te .anolegies, Analytic Studies, Utility Systems, and Basic

Sciences. Research in all areas is directed toward developing
Golden, Colorado practical al ive-energy technologies for supplying enezgy,

improving energy efficiency, and helping to ensure a cleaver
Operated by Midwest Research e:wiron{ncn!. The Iattlcr g‘oal is .accom_plished bylusing (‘l‘lf_s'c

Institute :l;:tc gies. 8y tec in

EDUCATIONAL PROGRAM CONTACT
Linda Lung

Education Programs Administrator
Natinnal R ble Energy Lab

1617 Cole Bivd., Bldg. 17

Golden, CO 80401-3933

(303) 231-7044

This student shows attention to detak wehile
consHLcHng a vehucle (o« the Young
Scholars Alert Program




NATIONAL Ri:NEWABLE
ENERGY LABORATORY
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The Naval Petroleum Reserves in Calitorma (NPRC 1 consist of

B NAVAL PETROLEUM Naval Petroleum Reserve No. b better hnown as Elk Hulls. and te

RESERVES IN adjacent Naval Petrolcum Reserve No. 2. Buena Vista Hills. Elh

CAL]FORN[A Hills, located approximately 30 miles west of Bakersfield, has
contributed hillions of dollars to the U.S. Treasury and has offset
mitlions of barrels of imported oil. At Elk Hills. the Departinent of
Energy is a full participant 1n the petroleun industry. dealing with
the same technical and economic opportunities and uncertainties
as a large independent oil company. Through EIk Hills. the
Department of Energy has jomed with the putroleunt industry in
hydrocarben recovery, geuscience technology develupment, and a
wide range of environmental protection activities

Tupman, California

EDUCATIONAL PROGRAM CONTACT
Todd Goodman
£.0.Box 11

28590 Highway 119
Tupman, CA 93276
{805) 763-0067

Employees partiipate in Career Day at
Emmerson Junioe High School n Bakersfield,
Students iearn about career opportunes at
ElkHiils Also several drsplays feature the
endangered Spacies program and gas
anayang

Naval Petroleum Reserve No 1 parlicipates 1 vanous community outceach
programs DOE empioyee Mike Ruw awacds postec contest winner dunng Fire
Prevenbon Week
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AVAL PETROLEUN RESERVES N CALIFORNIA

NAVAL PETROLEUM
RESERVES IN CALIFORNIA
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Elk Hels, Maval Petroleum Reserve Ko 1 participates n
Career Day at Emmerson Juniof High Schoot John
‘Wiwte of Bachiel Pelroleum Operations, Inc  tatks wilh
students conceming safety ssues

Students lrom local elsmentary schogls are
imvited to Eik Hills to participate 1n vatious
Earlh Day actmtes The students on the
lawn waich “w Indan dancess lo
commismo . th Day




CATION PROGRAMS

NEVADA TEST SITE

and

YUCCA MOUNTAIN
SITE
CHARACTERIZATION
PROJECT

Las Vegas, Nevada

Operated by Jhe DOE Nevada Freld
Office

A physiCs class from Tuba Crty (Ar200a)
High Schoo! pause at the adgs of Sedan
Crater on the Nevada Test Seie duning 2 Site
Tour sponsored by DOE's Nevada Freld
Otice

The Department of Energy. Nevada Field Office (DOEANV.
manages uperations and programs at the 3500-km? (1350-mi%)
Nevada Test Site (NTSE. The NTS 1s a vast outdoor laboratory.
primanty for cotnducting the Nation's nuclear weapons testing
program.

DOEANY abo Yucca ) Site Ck

Project. a njor defense low-level radioactive waste disposal site.
Education programs conducted at this site are shown in the
matrix on page 103. Radiological emengency response programs
are based at Nelhs Air Force Base. Nevada, and Andrews Air Force
Base, Manvland: facitities in the Pacific as part of the Nation's
nuclear testing readiness program; 1".S. Department of Defense
projects: a Liquefied Gaseous Fuels Spill Test Facility; and the
National Environmental Research Park.

DESIGNATED SCIENTIFIC USER FACILITIES
Ligrefied Gaseous Fuels Spill Test Facility
National Emronmental Research Park

EDUCATIONAL PROGRAM CONTACT
Rudy Cruz. Educational Qutreach Coordmator
Office of External Affairs

DOE Nevadda Field Office (DOE/NV)

P.0. Box 98518

Las Vegas. NV 891938518

(7021 295-3521
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EDUCATION PROGRA|

Teacher Research Assacutes 1TRACH
Program teacher Ken Collins from Chaparrat
High Senovt drscusses the strabgraptty and
compostion ¢t 3 core cnted at the Nevada
Test Sae wit™ Linda Linden of Soence
Apphcations internat-ony Corporabon

Jeanns Cooper DOE geciogst posnts out and

explams the geological features of Yucca
Mountain and fis marons 1o teachers
partcrpating i a LESSON Workshop
conducted by the Lawrence Livemmore
Nahonat LadoratoryYyeca Mouatain Site
Charactenzabon Propct
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ATION PROGRA

B OAKRIDGE
INSTITUTE FOR
SCIENCE AND
EDUCATION

Onk Ridge. Teanessee

Operated by Oak Ridge Associated
Universities

Oak R:dge lnsututc for Sclencc and Education ({ORISE) conducts
research, d ion to ensure that energy
technologies are effcctxvely used to meet our national energy
challenges. ORISE's current emphases are to understand the
positive and negative health impacts to individuals and societies
resulting from man-made and natural substances, especially from
energy and energy-related systems; 10 ensure that our educauom.!
systems produce the scienti:
needed by society and a public that is literate about science and
technology: to upgrade the knowledge base of the scientific.
engineering. and technical work force that is vital to our economic
health and pational well-being; and to provide an integrated
understanding of the interactions of our energy system and our
environment.

Work at ORISE 1s concentrated in four major areas: science/
engineenng education. training and management systems,
medical sciences, 2nd energy/environmental systems.

EDUCATIONAL PROGRAM CONTACT

Al Wohlpart

Science/Engineering Education Division

QOak Ridge Institute for Science and Education
P.0.Box 117

Oak Ridge, TN 37831-0117

(615} 576-3350




OAK RIDGE INSTITUTE FOR
SCIENCE AND EDUCATION
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OAK RIDGE INSTITUTE FOR
SCIENCE AND EDUCATION
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Carteton Johason, a teacher trom South Boston Hgh
School in Massachusetts, trades fastwon for salety
dunng the Teacher Insttutes 1n Fossil Energy




Students at MathOuest. 2 mathematics indzative operated by Oak Ridos Insttute of
Scrence and Education, appbed mathematcs fo a vanety ol everyda, scipatfic
situations, includeng stream population studies.
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EDUCATION PROGRAMS CAT.

OAK RIDGE
NATIONAL
LABORATORY

Oak Ridge, Tennessee

Operated hy Martin Manetta Energy
Systems. Inc,

Oak Rudge Nahona! Laboratory's support of
Wesleyan Coflege's Math and Scence
Spectacies ofters Ihese muddle school giris
1he opportuniy 1o explore ang discover at the
Freats Bend Environmental Sdte n

Qwk Ardoe, Tennessee

Qak Ridge National Laboratory (ORNL) s a large. muitdisciphinary
rescarch and development center whase primary mission is to
carry out applied research and engineenng development in fusion.
fission. and other ¢.1 1y technologies and scientific research in
hasic physical and lite crences to underpin work 1n the energy
technologies. A secondary mission of ORNL is to use its rescurces
1o address other nationally important issues, such as hazardous
and chermical wastes and nonnuctear defense technologies, when
such work is clesely related to the pnmary mission.

ORNL also designs and proaides research facilities for the benefit
of menibers of the scientific and technical community and s the
site of 11 major user facilities and other unigue resources far
academic and industnal research. In addition. ORNL 15 2 national
and regional resource for the education and training of technical
personnel and 1s one of the Southeasts major eraployers of
technically trained graduates.

DESIGNATED SCIENTIFIC USER FACILITIES
Atomic Physics EN Tandem Accelerator
Bioprocessing Research Facility
High-Temperature Matenals Laboratory
Holtfield Heavy Ion Research Facility
National Center for Small-Angle Scattening Research
Neutron Scattenng Facility
Oak Ridge Electron Linear Accelerator (ORELA)
Oak Ridge National Ervironmental Research Park
Roof Research Center
Shared Research E {SHARE) Mic lysis Facility
Surface Modification and Charactenzation Research Center

EDUCATIONAL PROGRAM CONTACT

Chester Richmond

Office of Science Fducation and External Relations
P.0. Box 2008, 105 Mitchell Rd.. MS-6496

Oak Ridge Natronal laboratory

Qak Ridge. TN 37831-64%

1615) 576-3886
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EOUCATION PROGRAMS CATALOG

OAK RIDGE NATIONAL
LABORATORY

OREN (Ouh Adige EqcatooM Network)
Saiool Parnanie Program
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These students ke others in DOE laboraloanes are part of the High School Science Studeal Honors Program a1 Oak
Ridge Naonal Laboratory (ORNL) Sludying emvironmental scences




Jorgs Qudes-Santiago from Puerto Rico. an Oak Riige Kivonal
taboratory parbt:pant in the Sunumer Educaonal Experignces
fof the Disadvantaged (SEED) program. surveyed Ihe vegeta-
1on on Walker Branch Watershad in Oak Ridge. Tennessee.
1o0king for changes that had occurred during the previous

20 years. hera b pouts out some of his findings to Milens
Hoimgten, a Uneversdy of Tennessee Graduate student from
Chee

There is ke aher graduate schoot, a3 150

OAK RIDGE NATIONAL LABORATORY

Soence has a shy $ide. 3 thess students at Knoxwike's School for
the Deal lwasn by concocting & batch of *goo ° Ther teacher. Alisa

. Weeks. 1s oot of nearty 50 teachers a year attanding ORNL's summer

“soence camp.” pant of the National Steace Foundation Teacner
Enhancement Project

ORNL 15 a “natural” partner m elementary science educabon Nearty

studentts 3nd taculty members leam sach year at ORNL
Postgraduate appointments otter the chance to spend
Anywhere (rom several weeks 10 Several years worung at the
frontiers of science Loma Ranwies Velez, 3 instiucior at the
Unversdy of Puerto Rico. works with (asers

20.000 and teachers 3 year oxpenence the wonders of nature
21 ORNL'S Freets Bend outdoor 8Gucation center Here 7th graders
from Knoxvile exploce the fieids and woods around 3 200-year-akd
East Tennessee catwn Thousands of prmary and secondaty students
expencace ORNL scence education thiough suth pregrams asthe
Saturday Acadermy ot Computing and Mathematics

13
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8 PACIFIC
NORTHWEST
LABORATORY

Richiand, Washington

Operated by Battelle Memorial
Institute

Soke Synders of Atlanta, Georgu. enjoyed
her Teacher Research Assocates (TRAC)
Program at Pacrfic Northwast Laboratory.
whete she studaed the reduchon of 1on i
S0 by GrSumatory Kon-reducing bactens

The missions of the Pacific Northwest Laboratory (PNL) are the
advancement of science and the rapid development and deploy-
ment of technology. As a DOE multiprogram laboratory. PNL has
the staff and the facilities to carry out research and development
activities in the physical, biolegtcal, chemical, envi

materials, and ¢ jonal sciences. Engineering capabilities at
PNL are currently being applied in the development of technolo-
gies for waste d ] ion, efficient
energy use, nuclear energy. and nationat security. Transferring
technology to users in the public and private sectors, developing
and operating scientific user facilities for researchers from these
sectors, and contributing to the enhancement of science and
mathematics education are integral parts of PNL's programmatic
activities. .

Current research and development activities at PNL focus on
gaining scientific und ding of ph at the molecular
level: improving the scientific understanding of subsurface-

i port and global envi | 4
characterizing and remediating hazardous-waste sites; increasing
energy efficiency in buildings and industrial processes: moderniz-
ing the (ederal infrastructure, including the nuclear-weapons
complex; and linking research and development activities at
universities, DOE laboratories, and industry.

“NL also provides technical support for activities at the DOE
. anford Stte. including independ: d | surverllance
and oversight.

DESIGNATED SCIENTIFIC USER FACILITIES
Hanford National Environmental Research Park

EDUCATIONAL PROGRAM CONTACT
Irene Hays

Science Education Center

Pacific Northwest Laboratory

P.0. Box 999, MS KI-66

Richland, WA 99352

(509) 375-2584




PACIFIC NORTHWEST
LABORATORY
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B PANTEX PLANT

Amarillo, Texas

Operated by Mason & Hanger-Silas
Mason Co.. Inc.

The russion of Pantex Plant is fourfold: fabrication of chemical
high explasive components that go into nuclear weapons, assem-
bly of nuclear weapons for the nation’s stockpile. nauntenance and
evaluation of weapons, and ultimate disassembly of retired nuclear
weapons.

EDUCATIONAL PROGRAM CONTACT
Vanessa Tatum

Community Relations

P.0. Box 30020

Amanllo. TX 79177

130661 477-3772

Angefts Mitchell was one of more than 20 Panteans who taught soente classes
at Amaridio area schooks 25 part of the Voyage of the Ay program
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B PITTSBURGH
ENERGY
TECHNOLOGY
CENTER

Pittsburgh, Pennsylvania

Operated by the U.S. Department
of Energy

Teacher Mim Buzic has parbcipatsd n the
Teacher Resaarch Assocutes (TRAC)
Program ard the Teacher Instiuts 1 Fossd
Energy reprasenting the Ptsdurgh Enargy
Technology Center She has worked with
DOE 1o develop with *USA Today” a teaching
Tesource calied Geograpine Connectins,

The Pittsburgh Energy Technology Center (PETC) is
responsible for the technical and admw.slratwe managcmenl
of 12 primary-mission h and d
within the DOE Office of Fossil Energy In addmon !o the
Pitshurgh facility, PETC has administrative responsibilities for
[ ] pexrolcum and natunl -gas research and development
{1 itute for Petral and Energy

Research lNIPER) through the DOE Barttesville (Oklahoma)
Project Office. In conjunction with these program
responsibilities, PETC has established a National Coal
Technology Data Center where users may have access to
government databases on coal research in PETC's lead-
Iabom!ory areas. PETC's responsibilities are grouped within
the followi

areas: envil tal coal p
advanced combustion, flue- -gas CIW\UP. and allcmalwe fucls)
energy convcmon coal li
awd ad: d research in tiquefaction), and fund: tal
research (University Coal Research, solids transport, and direct
use). PETC manages projects under the congressionally
mandated Clean Coal Technology Program.

EDUCATIONAL PROGRAM CONTACT
Fred Brown

Office of Research and Development
Pittsburgh Energy Technology Center
P.0. Box 10940

Pittsburgh, PA 15236

(412) 892-5%42
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EDUCATION PROGRANIS CATALOG

The primary mission of the Princeton Plasma Physics
PRINCETON Laboratory (PPPL) is rescarch in magnetic fusion, which is
PLASMA PHYSICS conducted with u]\e Tokamak Fusion Test Reactor and associ-
L.AB ated experimental equipment. PPPL is a world leader in
ORATORY research and development aimed pnmanly at the use of mag
netic fusnon energy as a safe, ec ical, and
Princeton, New Jersey le method of ing electricity to meet our
Nation's long-term energly needs. In support of the primery
Operated by Princeton University mission, extensive research and development 1s done in
neutral-beam lechnolom' remote handling of nuclear systems,
plasma engi ing, plasma di ics. surface-modification
technology, magnetic-field systems, radio-frequency heating
and current drive, computer systems. diagnostic systems,
thearetical and applied physics. and soft X-ray development.

EDUCATIONAL PROGRAM CONTACYT
Téane L. Carroll

Science Education Program Office
Princeton Plasma Physics Laboratory
P.0. Box 45)

Princeton, NJ 08543

(609) 243-2107

Towo young sc.catists are discovaring ke under the mucroscops at Central Schoot
n Somacwille. New Jersey, s part of the New Explorer Partners program
Princeton Piasma Physics Laborstory staff 25se5ted i thes iniative
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Partinants in ihe Summer Teachers.
Institute at the Princeton Plasma Physks
Labovatory budd and use curncutum
matenats that can be adapled to ther
classroom needs




TION'PROGRANMS CATALGG

ROCKY FLATS
PLANT

Golden. Colorado

Operated by EG&G, Inc.

Swurd Jaunarays and Lisa Craxg from the
Rocky Flats Plant show parbspants at the
EducaborCareer Exposmions how
£PATONMENTAI-MONRONNG eQUIPMAL can
moddor the propedes of liquids

The Rocky Flats Plant (RFP} is located about 16 miles north-
west of Denver, Colorado, and previously served as a key facility
in the Department of Energy's nationwide nuclear weapons

i lex. fts new

research, d and prad;
mission includes d ination and d
facilities, environmental restoration, waste management,

ic devel t, and mai of the capability to
produce nuclear weapons components if needed i the future
for our national defense.

of

EDUCATIONAL PROGRAM CONTACTS
Laura Schachter

DOE Rocky Flats Office

P.0. Box 928

Golden, CO 80402-0928

(303) 966-2200

Eileen Jemison

EG&G Rocky Flats, Inc.
P.0. Box 464-T1301
Golden, CO 80402-0464
(303) 966-2302
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SANDIA NATIONAL
LABORATORIES/
CALIFORNIA

and

SANDIA NATIONAL
LABORATORIES/
NEwW MEXICO

Livermore, California
Albuguerque, New Mexico

Operated by M- ':n Marietta
Corporation

Bob Cariing demonstrates the basics of air
Pressure by Submcting 3 marshmaliow man to
2 vacuum 3t 3 Livemire. Califormua £chool as
2 part of Sandua Katonat Laborgtores™
travenng SoenceMath Carneval

124

This multiprogram laboratory hias major facilities at
Albuquerque, New Mexico, Livermore, Calfornia. and test site
at Tonopah, Nevada. applying its engineering and scientific
capabilities to areas of national importance. These programs
are nuclear-weapons technology, energy research, and others
that are in the natinnal interest. In its nuclear-weapons
progs , Sandia National Lab ies performs research.
development, engineering for production, and stockpile
surveillance with particular emphases on nuclear-weapons
safety and command and control. In the energy area, they
perform research and devel leading to imp d
concepts for recovering and using energy resources. for
generating electricity. and for understanding the energy
sciences.

Sandia National Lab ies 1S ¢ d to enhancing the
economic competitiveness of the United States by creaung.
developing, and transferring technology through cooperative
arrangements with industry. universities, and other rescarch
Educational programs are ad red at both

sites.

DESIGNATED SCIENTIFIC USER FACILITIES

- Combustion Resear b Facility-—Califorma

Solar Thermal Test Cent:r— New Mexico

EDUCATIONAL PROGRAM CONTACTS
Karen P, Scott

Education Outreach Program Manager
Sandia National Laboratories'Califurnia
P.0. Box 969

Livermore, CA 94551

1510) 294-3760

Bsll Dawes

Education Oatreach

Sandia National Laboratories/New Mexice
P.0. Box 5800

Albuguerque. NM 8T1%5

(505) 844-9364




SANDIA NATIONAL
LABORATORIES/
CALIFORNIA
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EDUCATION PROGRAMS CATALOG

Teachars participating in the Sanda/CEPUP partnership Seam first hand pressntation techniques.

for 3n ssue-ariented scnce curriculum.

Genmburw‘ Izquisrdo from the University of Turabo m Poeﬂn Rrco ts lazming

from the atSanda
NIBOM LaboratonesHew Medco

126

Betsy Martinaz from the Universdy of
Turabo in Puerto Rico 13 lsatning about
Studies of the atmosphere from the
Pollution Preveation Depaciment at
Sanda National Laboratories/New Mexco
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SAVANNAH RIVER
ECOLOGY
LABORATORY

Atken, South Carolina

Operated by the University of
Georgia

The Savannah River Ecology Laboratory (SREL) conducts
ecological research on the 300-square-mile Savannah River
Site (SRS). The goal of the SREL education and research
programs is to provide opportunities for student and facuity
investigators who wish to use the unique field facilities of the
SRS for ecological training and research.

EDUCATIONAL PROCRAM CONTACT
).W. Gibbons

Education Program Coordi

Savannah River Ecology Laboratory
Drawer E

Aiken, SC 29802

(803) 725-5204

MMWMMMMWWWOWA
mﬁ-mmu-mnmmsnnmmmwm




SAVANNAH RIVER . ii‘\"}‘c;\% ;2\\ '\%\
ECOLOGY LABORATORY " \ 6\; ;\ \\:\*\\\ Q,\

PuECO
Toachas Reserth Asscomles (TRAC) Program M T(712) 18} 2m X 5

FacuRy Fessarch Petcpaton
Gracuate Stuterd Flesesrch Paroopaton ~

0
3
2

Gradoate Srudent Thass Recsarch Progrem

mﬁnﬂmi’m(sﬂt’)
5 -

Erwmw and Educason Progeam

*Symizols represent the oG 5 Kr precokege

skuckects. G 10 rocuake stucects, F 4 colege of unversty teculty: and (P i postyacustes
20040 ScEiis take piace B2 1t DOE 1213ty 0140 SCTVIONS LIX® SACS Rwdy trom Tut DOE Lacity (1 € 1 5chook COMIMUndy LNvErAy Compuses #C 1
1uperis toler 0 Ay SROWBNCSS AWAIOR, D¢ GO, OF OAWM DAYTHOLS Miie 7 ACTY 10 DROYAM DIVbOpAnts

Student Lynn Olrver uses a globat positioning
In a study of hazardou: i at the Savannah Rver Site. system thal recemves signals {rom the NAVSTAR
graduale students Btuce Herbyrt and Dan Xaplan measure the growth of bamboo satellte network She uses the determined peo-
Qrass 1n a chuzotron lysimeter, an instrument that aliows scratists to observe (oo graphic coordinates on the Savannah Rever Site 1n
Qrowth processing remotely sensed and othar Spatal dala
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EDUCATION PROGRANS

SAVANNAH RIVER
TECHNOLOGY
CENTER

Alicen, South Carolina

Operated by Westinghouse
Savannah River Company

The Savarnah River Technology Center (SRTC) provides

devel and technical t in all areas of nuclear-
reactor technology and the nuclear fuel cycle, including fuc)
fabrication, robotics technology. isotope production, reactor
physics and engineering, fuel reprocessing. waste management,
and envi | itoring. The primary program areas at
SRL are nuclear materials production and defense waste
management.

EDUCATIONAL PROGRAM CONTACT
Michael Hodges

Outreach Education Office

Savannah River Technolcgy Center

P.0. Box 616, Bldg. 773424

Aiken, SC 29802

(803) 725-5328

Pueruodmn.Muw«omnooemnmom.mmmnmwmummmm
Engineenng Fair hosted by the Savannsh Aer Technology Centex.
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The Stanford Linear Accelerator Center (SLACHis dedicated to
= STANFORD expenmental and theoretical research 1n elementary-particle
LINEAR physics and to the development of new technalogies for

ACCELERATOR high-energy accelerators and elementary-particle detectors.

CENTER DESIGNATED SCIENTIFIC USER FACILITIES
SLC, a 100-GeV linear electron’positron collider
Stanford. California PEP, a 32-GeV colliding-beam, storage-ring facility
800 meters in diameter

Operated by Stanford U'niversity

EDUCATIONAL PROGRAM CONTACT
P.A. Moore

Education Office

Stanford Linear Accelerator Center

P.0. Box 4349, Bin-81

Stanford, CA 94309

(415) 926-3826

Andria Ertberger, kad teacher ¥ the Stanfard Linear Acceierator Cealer. conters
veth members of her team about the development of itaching aids for science
2nd Math teachers 10 use in thétr classiooms
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ACCELERATOR CENTER
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Sean Brennan of the Stantord Linéar
Accelerator Center stalt gestures
emphaticatly as he gescndes the
worngs of an expenment during an
aducators tour of the St -tord
Synchrotron Radation Lab




RA The Department of Energy created the Strategic Petroleum
ST TEGIC Reserve (SPR) 10 1975 to serve as the Nation's emergency oil
PETROLEUM stockpiie n the event of an energy emergency. The SPR is the
R E result of a national commitment to energy emergency
SERVE preparedness. The reserve, whose headquarters are located in New
, Orleans, Louisiana, currently stores more than 570 million barrels
New Orleans. Louisiana of crude oil in 5 underground sat domes along the Louisiana and
. Texas Gulf Coast. On order of the President, the ol is removed and
Orgiated m the US. Departmentof 51 to the highestbidder. T SPR has 750 millon barrels of
storage space available and studies are under way to increase its
storage capability to 1 billion barrels.

EDUCATIONAL PROGRAM CONTACT
Durinda Robinson

900 Commerce Road East

New Orleans, LA 70123

1504) 734-4312
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Oepartment of Enargy empioyes Durinda Robinson observes P A Capdau Junlor
High School students warkdng i the schoot's Computer Lab Capdau scquired
compuer 6quipmant i th Lab theough s Dartnarshep in ecucaton with the DOE
Strategi Petrokum Resorv
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WESTERN AREA
POWER
ADMINISTRATION

Galden, Colorado

The Wostetn Area Power Aaministealion
Supports educaton programs throughout is
15-state snvice arsd

The Western Area Power Administration {WAPA) markets federat
power and capacity to a service area that covers parts of the foll owing
western states: Arizona, California. Colorado, lowa, Kansas,
Minnesota, Montana, Nebraska, Nevada, New Mexico. North Dakota.
South Dakota, Texas. Utah. and Wyoming. WAPA headquartersis
located in Golden. Colorado. and has area offices in Billings.
Montana, Loveland, Colorado, Phoenix. Arizona, Sacramento.
California, and Salt Lake Cuty. Utah. Distric offices, operations
offices, and duty stations are located throughout the service region.

EDUCATIONAL PROGRAM CONTACT
Tom Navarro

Western Area Power Administration

P.O. Box 3402

Golden, CO 80401-3402

1803) 231-1697

Chuck Marquez

Western Arca Power Administration
£.0. Box 402

Golden, CO 80401-3402

(303) 231-1652

DUTY LOCATIONS

* DISTACT OFFCES
OPERATIONS OFI1CE
© DUTY STATIONS.
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Cadbormna Screnco Bowl

Caiiorma Sownce Bowt Menton

Coiornco Scunce Bowd Markcrs

Coopeme Edcaion Program
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Kathy Wekch supports the Western Area Power
Katrina Berne, 2 Federal Junior Fellow in the Sait Lake Crty Office tutors esghth Admumnsteation s Jon-A-School Program by working
graders Eric Hanson and Tysoa Deik of Bryant Infecmediate School in St Lake Cty  with esghth grader Enca Hansen of Bryant Intermedsate
25 part of the Westsrn Ares Power Admstration’s Sciool Partrarsing Program Schoot in Salt Lake Gty 1n a one-00-0ne math session
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WESTINGHOUSE
HANFORD
COMPANY

Richland, Washington

Operated by Westinghouse Electric
Corporation

Westinghouse Hanford Company 1s the operations and engl-
neering contractor for the Department of Energy’s Hanford
Site. [t carries out the national missions of the site. including
energy research and technology: defense production: manage-
ment and disposal of radicactive waste: and environmental,
health, and safety studies. One of the major faciiities that
Westinghouse Hanford Company manages is the Fast Flux Test
Fauility (FFTF). The FFTF is a unique sodium-cooled reacior
resource that provides full -scale rexctor irvadiation test condi-
tions for advanced reactors and space applications. The FFTF
15 also used in the development of materais for advanced
fusion concepts. The Fuels and Materials Evaluation Facihity
(FMEF) 15 targeted to house and support a plutonium-238
production line and witl be the fabrication and reprocessing
base for the FFTF fuel supply. These facilities are fully
supported by hot-cell and material-analysis resources.

EDUCATIONAL PROGRAM CONTACT
Gwen Leth

Westinghouse Hanford Company

P.0. Box 1670

Ric™'and, WA 99352

(50 376-5252

Bcb Schemer and Luther Bucidey of the Westinghcuse Rantord Company
demonstratz the etacts of Dquid ait 10 students of tha McLoughlin Meddie School
In Pasco, Washington. a6 past of the COmpany’s outresch program
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At Westinghouse Hanford's Environmental Summer
Scnce Camp, Joe Estey descnbes the acthvities
nvolved (n soff and ait Sampling
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v
ACRONYMS )
ACT Argonne Community of Teachers
AISES American Indian Science and Engineering Society
ANL Argorine National Laboratory
ARC Ansalachian Regional Commissi
ASTC Access to Science Teaching Careers
AT&T American Telephone & Telegraph Company
ATOMS Adventures in Technology Eq--als Options in Math/
Science
AWY Assoctated Westem Universities
BASTEC Bay Area Science and Technology Education
Collaboration
BEAMS Becoming Enthusiastic About Math and Science
BEEP Bates Early Education Program
BNL Brookhaven Natiunal Laboratory
BPA Bonneville Power Administration
CCSN Community College of Southem Nevada
CDEP Cooperative Developmenta) Energy Program
CEBAF Continuous Electron Beam Accelerator Facility
CEHR Ci ittee on Ed and Human
CEPUP Chemical Education for Public Und ding Program
CERT Counil of Energy Resource Tribes
CHROME Cooperating Hampton Roads Organizations for Minorities
in Engineening
CRESO Clinch River Envil | Studies O
CSu California State University
DEPTH Devel of Envi

1 Education Programs by
Teachers and Hanford

DOE Department of Energy

DOE Nevada Field Office

Office of Defense Programs

Ofiice of Economic Impact and Diversity

Office of Energy Efficiency and Rencwable Energy

Edgerton Germeshausen and Grier

Office of Environment, Safety and Health

Energy Information Administration

Office of Environmental Restoration and Waste
Management

EMCOM Career Op

Minorities

EMCORE

Career Op
Research Experience
EMPAC il | M

llege Analytical
Chemustry
EPA Environmental Protection Agency




FE
FEDIX
FEMP
FERMCO

Fermilab
FFTF
FMEF
FrEdMail
FRP

FSse
GEM
GenBank
GSRP
HACU
4BCE
HELP
HOPES
oS
HOSO
HTML
HUGS
s
JISME
INEL
1Q Line
1K1
JETS
LANL
LBL
LESSON

LLNL
MAERC

Eyperi | Program to S fate Competitive R

Environmental Restoration

Ofiice of Energy Resea ch

Energy-Related Laboratory Equipment

Environmental Restoration Technology

Education Service District

Emeritus Scientists, Mathematicians, and Engineers

Office of Science Education and Technical Infonnation

Federal Coordinating Council for Science, Engineering,
and Technology

{ice of Fassil Energy

Federal Information Exchange

Fernald Emvironmental Management Project

Fernald Envi I M
Corporation

Fermi National Accelerator Laboratory

Fast Flux Test Facility

Fuels and Materials Evaluation Facility

Free Educational Electronic Mail Network

Faculty Research Participation

Fort Vafley State Collegte

Graduate Education for Minonties

National Genetic Sequence Data Bank

Graduate Student Rescarch Participation

Hispanic Association of Colleges andd Universities

Hustonceally Black Colleges and Unnversities

Hands-On Experimental Laboratory Program

Helping Our Partners Enrich Science

Hands-On Science

Hands-On Science Outreach

High Temperature Materials Laboratory

Hampton Unmversity Graduate Studies

Inquiry into Science and Engineenng

Industry Initiative (or Science and Math Educatien

{daho Nationa! Enginecring Laboratory

INEL Query Line .

Inhalation Toxicology Rescarch Institute

Junior Engineering Technical Society

Los Alamos National Laboratory

Lawrence Berkeley Laboratory

Lawrence Livermore National Laboratory Elementary
Schoot Science Study of Nature

Lawrence Livermore National Laboratory

Minority Access to Energly-Rejated Research Carvers




Math E: g, and Science Achi
Morgantown Energy Technology Center

Minority Inststutions

Minority On-Line Information Senice

Memorandum of Understanding

Mathematics Science and Engineering Agency
Mathematical Sciences Education Board

Middle School Summer Science Camp

Minonty Undergraduate Training for Energy-Related Careers
National Association of Elementary School Principils
National A s and Space Admi

Office of Nucleas Enersty

National Energy Information Center

National Education Supercomputer Program

Nuclear Energy Traimng

Nauonal Insutute for Petroleum and Energy Research
New Opporcenities in Animal Health Sciences
National Physics Education Collaboration Program
Naval Petroleum Reserves in California

National Physical Science Consortium

National Renewable Energy Laboratory

National Science Foundation

Nevada Test Site

Oregon Museum of Science and Industry

Qak Ridge Electron Linear Accelerator

Oak Ridgv Educational Network

Qak Ridge Institute for Science and Education

Oak Ridge National Laboratory

Oakdand Unified School District

Office of Sacntific and Technical Information
Partnerships at the Laboratory in Science

Principals for the Advancemnent of Leadership in Science
Providing a Trusting Hand

Partners and Youth Building A Commitsnent
Practica) Applications for Young Scrence Journahsts
Public Broadcasting Service

Plant Engineenng Experience Program

Pittsburgh Energy Technology Center

Partnership for Emnronmental Technology Education
Pacific Nosthwest Laboratory

Princeton Plasma Physics Laboratory

PreFreshman Enrichment Program

Presenvice Teacher Enhancement Program

Physical Sciences Revasited for intermountain Educators
Professional Undergracduate Internship Program




Rediscovery Education Activities Create Tomorrow's Scientists
Rocky Flats Plant
Regis Institute of Chemistry Education
Office of Civilian Radioactive Waste Management
Summer of Applied Geophysical Experience
Science at Home
Service Acadesmy Research Associates
Science Advisors
Science Education Academy of the Bay Area
Summer Educational Experiences for the Disadvantaged
Student Employment Encourages Kids
Summer Employment for Minority Youth
Summer Employment Program
Science and Engmecnng Rmn:h Semester
Science and Engil for Ed
Shared Res~arch Equnpmenl
Summer Industrial Fellowship for Teachers
Southwcsl Indian Polytechnic Institute

igating Today's Envi
Stanford Linear Acaleralor Center
Science and M ics Action for Revitalized Teaching
Sandia National Laboratories
Science on Site
Strategic Petroleum Reserve
Student Research Apprenticeship Program
Savannah River Ecology Laboratory
Student Research Participation
Savannah River Site
Savannah River Technology Certer
State Systemic Initiatives
Superco ting Super Collider
Office of L.... Science and Technology Advisor
Science, Technology, Environment, and Me
Science and Technology Education Program
Student Technology Experience Prograrn
Summer Teacher Enrichment Program
Succasful Teammg for Eduahonal Partnerships in Science
S ics and Science
Southeastcm Universities Research Association
Students Watching Over Qur Planet Earth
Talented and Glr’ted
Teachers Explori I M.
Technology in Educahon
Teacher-Irprovement Programs




Teacher Opportunities to Promote Science
Teacher Research Associates

Technology Reaching Etementary Kids
University of California at Los Angeles
University of Nevada at Las Vegas
University Research | i

United States Department of Agriculture
United States Department of the Interior
Western Area Power Administration
Waste-Management Education and Research Consurtium
Waste Management

Weapons Neutron Research




"OTHER BOE RELATED MATERIALS -

Breaking Through

In this videotape, viewers see three women scientists who are
making significant contributions to the scientific community. This
program provides a strong motivating force encouraging young
girls to continue their studies of math and science throughout
high school and college.

Contact
Intelecom
Intelligent Telecommaunications
Attention: Marketing
150 E. Colorado Biwd., Suite 300
Pasedena, CA 91105
phone: (818) 796-7300
fae (818} 5774282

Kind rt

Energy Ed R

Through 12th Grade
This publi is alist of Ily available free or low-cost
energy-related educational materials for pnmary and
students and educators.

Contact
National Energy Information Center, £I-231
Energy Informativn Admunistration
Room 1F-048, Forrestal Building
1000 Independence Avenue, SW.
Washington, DC 20585
phone: (202) 586-8300
TDD: (202) 586-1181

Energy Environment Simulator

The Energy Environment Simutator 1s a computerized software
simutation of our energy resources, energy consumption, and
environmental effects.

Contact
John Taber, Interim Director
Associated Western Universities Northwest Division
100 Sprout Road
Richland, WA 99352-1643
phone: (509) 375-3090
fac  (509) 375-5567

OTHER
DOE RELATED
MATERIALS




FUTURES and FUTURES?
Videocassettes and teacher’s guides with posters

Contact
To license off-air recording rights and purchase teacher’s guides
PBS Elementary/Secondary Service
phone: (703) 739-5402

To purchase videocassettes
PBS Video

1320 Braddock Place
Alexandria, VA 22324-2698
phone: (800) 344-3337
fax:  (703) 739-5269

Living and Working in Space: The Countdown Has Begun
Videocassettes
Contact

To order

phone: (800) 344-3337

For information
phone: (213) 965-8794

Math .. . Who Nesds It2!
Videocassette

Contact
FASE Productions
4801 Wilshire Boulevard, Suite 215
Loz Angeles, CA 90010
for orders only:  (800) 883-0600
fur information: (213) 965-8794

National Rducation S "

up Program

ACray “nated X-MP at Lawrence Livermore National Laboratory is
used in t.ds program to provide a means of connecting students.
teachers, and schoo! systems to a powerful educational and research
experience.
Contact

Sue Wiebe

phone: {310) 423-9394

} ic mail: b




Brian Lindow
phone: (510) 294-5464
electronic mail: lindowbk@nerse.gov

National Education Supercomputer Program
P.0. Box 5509

L-561

Lawrence Livermore National Laboratory
Livermore, CA 94551

NEWTON
NEWTON is an international computer bulletin board system for
teachers, students, and the general public operated by Argonne
Natonal Laboratory.
Contact

To access by dial up

phone: (708) 252-8241

300-19200 Baud:N81

To access by Internet, Tetnet
electronic mail: newton dep.anl.gov

Northwest Wornen ia Sclence
Thus publication is a role model guidebook and resource directory
to be used by students, teachers, and parents which hightights
scientific careers pursued by women.
Contact

Associated Western Universities Northwest Division

100 Sprout Road

Richland, WA 99352-1643

phone: (509) 375-3090

fac {509 375-5567

OREN
OREN. the Cak Rudge Educational Network, ts a wid com-
puter network established by Oak Ridge Nationat Laboratery that
provides electronic communication capabilities for educational
purposes.
Contact

phone: (615) 576-9495

electronic mail:

=
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Pnh\ms to Exmlleoce——r\ I-‘ed:al Stnteo for Sdma.

This rtpon identifies a unitary Fedenl stxatcgy ard pmgram for
and science educati ig 16 Federal agencies.

Contact
Federal Coordinating Council for Science, Engineenng. and
Technology

Comimittee on Education and Human Rtsourcu

€2 Nahonal A and Space Admi ion
Education Division of Human Resources and Education
300 E Street, SW.

Washington. DC 20546

Standard Model of Fund: tal Particles and Interactions
These educational matenals provide teachers with methods for
presenting up-to-date ideas on quarks and leptons.
Contact

Science Kit & Boreal Laboratories

777 East Park Drve

Tonawanda, NY 14150-6784

phone: (716) 874-6020

The New Explorers with Bill Kurtis
Videocassettes and teacher's guides
Contact

NASA CORE

15181 Route 58 South

Oberlin, OH 44074

phone: (216) 774-1051, ext, 293

phore- (800) 621-0660

ISBN 0-16-046674-1
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